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STANDARDS FOR INSTRUMENT CALIBRATION 


The Type K2 Potentiometer and the NBS Resistor shown here are 
two among many L&N instruments ideal for production calibrating. 
Their high accuracy and dependability, and their convenience, can 
help to make even precision testing a matter of routine. 





These advantages help to explain why Sensitive Research Instru- 
ment Co. purchased L&N instruments for three identical test sets, / 
built at approximately one year intervals and used for calibrating 
lab standard instruments, precise electrostatic voltmeters and other 
specialties. 





L&N Type K2 Po- The NBS Resistor has a limit of error of + 0.0! per cent up to 0.1 
tentiometer and watt; + 0.04 per cent up to 1 watt. The combination of Type k 
sant rae ot Potentiometer and accessory shunt or volt box has an overall limit 

at left are both Of error of only 0.05 per cent. These limits of error apply under 
permanently con- normal conditions of use for one year after date of shipment. For 

nected to the test details, ask for specific catalogs, or for Catalog E. 

cabinet shown above, 

for quick and ac- W 
curate checks of po- 
tential and current. 
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Saunders Textbooks of Bacteriology 


For 


Introductory 


Courses 


For 
Advanced 


Courses 


Greaves’ Elementary Bacteriology 


Students will find this presentation of Elementary Bacteriology both absorb- 
ing and interesting—qualities accomplished through the use of simplified 
language that is easily understood. In this widely used textbook the authors 
first devote considerable space to picturing the background of the study. 
The student learns of the development of Bacteriology as a science, and of 
the underlying theories and facts upon which the study is built. The part 
Bacteriology has played in overcoming many diseases is brought out; the 
forms, functions and characteristics of both beneficial and injurious microbes 
are explained and illustrated, and the means of studying them are given. 
From this general discussion of the fundamentals, the subject is developed 
in detail in its application to the life of man. 


By Josserpu E. Greaves, M.S., PH.D., Professor of Bacteriology, Utah State Agricultural Co! 
lege ; and ETHELYN O. GREAVES, M.S., PH.D., Professor of Nutrition and Dean of the School of 
Home Economics, Utah State Agricultural College. 613 pages, 544” x 7%”, with 169 illustra- 
tions. $5.00. Fifth Edition 


McClung’s Bacteriology Laboratory Manual 


Ideally suited for use with the above text or any other standard one in the field. By L. S. 
McCiunG@, Associate Professor of Bacteriology, Indiana University, Bloomington, Indiana. 
106 pages, 844”x11”. Wire-O Binding. $1.50. 


Jordan & Burrows’ Textbook of Bacteriology 


This text gives a detailed presentation of each type of bacteria, both the 
pathogenic and nonpathogenic. 


The advanced student is led easily into each stage of the study, beginning 
with orientation material and then progressing through each step until a 
thorough grasp of principles and application has been secured. Dr. Bur- 
rows shows the individual characteristics of each type of bacteria, its effects, 
methods of transmission, and its many applications to everyday problems in 
health and disease. Unusually thorough coverage is given to subjects of 
current importance such as antibiotic substances, oxidation-reduction poten- 
tial, isoantigens and anti-bodies. 


By Epwin O. Jorpan, P#.D., Late Andrew McLeish Distinguished Service Professor of Bac- 
teriology, University of Chicago; and WILLIAM Burrows, PH.D., Associate Professor of Bac- 
teriology, University of Chicago. 909 pages, 6” x 9”, 242 illustrations. $8.50. 

Fourteenth Edition 


W. B. SAUNDERS COMPANY, Publishers 


West Washington Square Philadelphia 5 
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Distribution of American Research Funds 


Clarence A. Mills 


Laboratory for Experimental Medicine, University of Cincinnati 





QUITY AND WISDOM IN THE DISTRI- 

BUTION of Federal research funds seem of 

paramount importance in the years ahead. 
That such funds should and will be made available in 
large amounts seems now to be widely accepted. ‘The 
drying up of private bequests has left no alternative. 
If our universities and research institutions are to 
continue fostering the American investigative spirit 
which has been so largely responsible for our past 
achievements, new sources of financial support must 
be found. Sinee the welfare of the whole country is 
directly concerned, it seems most appropriate that 
such aid be derived from Federal funds. 

There exists no evidence that native intelligence is 
better in one part of the United States than in an- 
other. Opportunities for the blossoming of excep- 
tional ability do vary sharply from region to region, 
however—a variation which is correlated closely with 
the availability of institutions of higher learning. This 
is particularly true of the development of young sci- 
entists; there is no way in which promising individuals 
can be discovered except by bringing them into close 
contact with seience subjects. Encouragement of re- 
search in America must thus mean the greatest possible 
broadening of the base of student exposure, as well 
as the broadest possible support of promising indi- 
viduals once they have been found. 

In order that future funds may be distributed to 
the best advantage of the country as a whole, I have 
sought information from past distributional techniques 
in the field of medical research, with which I have been 
most closely in contact during the past 30 years. My 
findings bring out very disturbing inequalities in the 
granting of such funds—inequalities so pernicious in 
end results as to indicate the need for an entirely new 
basis of action with the large Federal outlays in 
future years. 

Physicians, and particularly medical scientists, have 
usually been credited with an altruism second only to 
that of the clergy. Almost all medical research funds 
available for distribution were, therefore, dealt out 
only on the advice of committees of these men. To- 
day we must admit that too many such individuals 
seem incapable of acting without harmful bias, that 
institutional representation on such committees too 
often means top recipient rating for funds to be dis- 
tributed. This is by no means an idle accusation; 
it is borne out only too well by the facts which follow. 
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MepicaL ResEARCH Funps StTuDIED: METHODS 


Because of the long-term dominance exerted over 
medical research by the older institutions of the east- 
ern seaboard (Harvard, Yale, Johns Hopkins, Co- 
lumbia, Pennsylvania), the following northeastern 
states have been set off in a group by themselves: 
Maine, New Hampshire, Vermont, Massachusetts, 
Rhode Island, Connecticut, New York, New Jersey, 
Pennsylvania, Maryland, Delaware, and the District 
of Columbia. Although this small corner of the 
United States contains less than 30% of the country’s 
total population, it gets 50-80% of all research funds. 

Sources of funds for medical research, the geo- 
graphical distribution of which could be ascertained, 
included: American Cancer Society, International 
Cancer Research Foundation, Commonwealth Fund, 
Life Insurance Medical Research Fund, Josiah Macy, 
Jr. Foundation, John and Mary R. Markle Founda- 
tion, National Foundation for Infantile Paralysis, Na- 
tional Research Council, Ella Sachs Plotz Foundation, 
Rockefeller Foundation, and U. 8S. Public Health 
Service. 

American Cancer Society. Of the $14,138,897 
raised by this Society during 1945 and 1946 by publie 
subscription all over the country, only 39.5% was 
contributed by the northeastern states listed above; 
but in the distribution of these funds for research 
purposes up to February of 1947, this same north- 
eastern section received 66.7% of the total. The re- 
mainder of the country, which contained over 70% of 
the total population and contributed 60.5% of the 
funds, received only 33.3% of the research money 
distributed. Of the research fellowships supported by 
these funds during this period, 34 were for work at 
institutions in the northeastern section and only 14 for 
work in the remainder of the country. 

Let us glance now at the membership of the Com- 
mittee on Growth of the National Research Council, 
which handled the allocation of these research grants 
and fellowships. Before July 1, 1946, 10 of its mem- 
bers held posts in institutions of the northeastern see- 
tion and only 2 elsewhere; since July 1, 1946, the 
proportions have been 16 and 3. Similar dispropor- 
tion exists in its associated Research Panels set up for 
channeling requests for funds: 53 from the North- 
east against 24 from other parts of the country up to 
July 1, 1946, and since then, 68 against 36. Four 
northeastern institutions with representation on the 
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Committee (Harvard, Johns Hopkins, Yale, and Co- 
lumbia) received 29% of the total distribution and 
21% of the research fellows, while the best any top 
four institutions not so represented could do was only 
11% and 10%, respectively. Over half of all research 
allocations and 63% of the research fellows went to in- 
stitutions represented on the Committee on Growth 
(with its present 19 members). 

National Research Council (1941-42 Annual Re- 
port). Membership on the Council in 1941-42 in- 
eluded 174 from the northeastern section and only 
44 from the remainder of the United States! Its 
Medical Fellowship Board in 1944 had 11 members 
from the Northeast and 10 otherwise, while its Fellow- 
ship Board in the Biological Sciences had 32 and 23, 
respectively, and the Board in Physies, Chemistry, 
and Mathematies, 23 and 13. 

In the NRC summary of activities from 1919 
through 1944, we find that 276 Medical Fellowships 
were granted to U. S. workers—146 to men located 
in the small northeastern section and 130 to persons 
from the remainder of the country. Places chosen 
for the work of these Fellows, however, were even 
more disproportionate: 190 in the Northeast and only 
90 elsewhere. (The discrepancy between 276 fellow- 
ships and 280 places of work is due to the fact that 
some men worked in more than one institution and 
to an imbalance between foreign students coming into 
this country and U.S.A. workers going abroad.) The 
net result of NRC activities from 1919 to 1944 was 
the awarding to 70% of the country’s population of 
only 47% of the Medical Fellowships by place of 
origin and only 32% by place of work. Choice of 
place of work was usually left to the fellowship re- 
cipient. However, it is not surprising that so many 
of those from the “provinces” chose to work in the 
northeastern area when their home states fare so 
poorly in the distribution of working funds. 

The northeastern Big Four (Harvard, Yale, Co- 
lumbia, and Johns Hopkins), with heavy representa- 
tion on the Medical Fellowship Board, were awarded 
53% of all Medical Fellows (75% of all who chose to 
work in the northeastern area). The top midwestern 
four with heaviest Board representation received only 
16% of the U. S. total, but this represented 49% of 
all workers not locating in the northeastern area. 
Harvard alone got 26% of the total number of fellow- 
ship workers and 49% of all locating in the north- 
eastern area. 

Rockefeller Foundation. In its appropriations of 
1944, 1945, and 1946 for the support of medical 
teaching and research and for research in experimental 
biology, the Foundation awarded 77% of the U. S. 
total to teaching and research institutions in the 
northeastern area. 
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John and Mary R. Markle Foundation. Of the pay. 
ments made in 1944, 1945, and 1946 for medica] re. 
search grants in the United States, 58% were ,, 
institutions in the northeastern areas, 42% elsewhere. 

Commonwealth Fund. Over the 5-year periog 
1942-46, this Fund granted 74% of its U. S. medica) 
research funds to institutions in the northeastern gre, 
and only 26% elsewhere. 

International Cancer Research Foundation. The 
Report of Activities for 1943 indicates that 18 grants 
(69% of U. 8. total) were made to workers jn the 
northeastern area and 8 (31%) to workers elsewhere 
in the country. Of the 24 U. S. members of th 
Advisory Trustees, 22 (92%) are located in the north. 
eastern area and 2 (8%) elsewhere. 

Josiah Macy, Jr. Foundation. Of the grants for 
medical research in the United States during the 5-year 
period, 1937-41, 81% went to the northeastern are, 
and only 19% elsewhere. 

Ella Sachs Plotz Foundation. During the 5 years 
1941, 1942, 1944, 1945, 1946, 48 grants (54%) were 
made to northeastern institutions or workers and 4! 
(46%) elsewhere in the United States. 

Life Insurance Medical Research Fund. This re. 
cent addition to the medical research funds has » 
Medical Advisory Committee of 8 members, 5 |o- 
cated in the northeastern area and 3 elsewhere. Two 
committee members are from Harvard, 2 from Yale, 
and 1 each from Columbia, Vanderbilt, Minnesota, 
and Southern California Universities. Harvard tre- 
ceived 16.5% of the funds distributed; Yale, 9.4%, 
and Columbia, 7.0%—a total of 33% thus going to 
these three institutions with top rating as recipients. 
Five institutions in the Northeast received a total of 
43% of all funds distributed, while only 20% went to 
the luckiest 5 elsewhere. The Northeast received 
51.3% of all funds, 48.7% going to the remainder of 
the country. 

Similar inequality occurred in the distribution of 
Fellowships granted by this Fund. Sixteen Fellov- 
ships were granted to workers in the northeastern 
area, 22 to men elsewhere; but 22 spent their year 
working in northeastern institutions and only 16 i 
institutions elsewhere in the country—a net loss of 6 
out of 22 young scientists from the West. Harvard 
received 16% of the Fellows for their year’s work; 
Yale, 11%; and Columbia, 5%—a total of 32% of 
all Fellows thus going to work in these three institu: 
tions. 

National Foundation for Infantile Paralysis. Av 
nual nationwide money-raising eampaigns provide 
funds for distribution by this Foundation, and, fot 
once, less than half of the funds (48.7%) went to the 
northeastern area with its 29.7% of the total U. 5. 
population. In 1946 its General Advisory Committe 
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consisted of 6 members from institutions in the north- 
eastern area and 7 from institutions elsewhere in the 
United States; the “Committee on Virus Research,” 
3 and 5, respectively; and the “Committee on Re- 
search for Prevention and Treatment of Aftereffects,” 
4 and 13, respeetively. Taking all the Foundation’s 
advisory committees for the whole 9-year period 
(1938-47), there were 21 members from the north- 
eastern area and 28 from the remainder of the country. 
This represents the most equitable geographic dis- 
tribution of membership thus far encountered in com- 
mittees dictating the disbursement of research funds. 

With this more equitable distribution of committee 
membership, however, there still remained the very 
strong tendeney for research grants to go to institu- 
tions with committee representation. From 1938 to 
1947 there were 18 universities, 5 hospitals without 
medical school affiliation, 4 public health agencies, and 
1 research institute represented on the Foundation’s 
advisory committees, and in every one of these years 
the lion’s share of disbursements went to the home in- 
stitutions of these committee members (over 90% in 
the year 1941-42). During the 9 years, 75% of all 
research funds went to institutions with committee 
representation, leaving only the morsel of 25% for 
all other research institutions in the country. As 
usual, Harvard, Yale, and Johns Hopkins were well 
to the top of the recipient list, being 3 of the top 5. 
The Universities of Michigan and Minnesota, both 
with committee representation, were the other two 
lucky recipients among the top 5. Twelve of the 
country’s imstitutions received 77% of all research 
funds distributed during this 9-year period. Eight 
universities with committee representation took for 
themselves 67% of all research funds distributed. 

Several committee members took nothing for their 
home institutions and two, only small single grants. 
One fair-sized grant (and only one) was made to 
an institution during the only year it had committee 
representation. The author’s own university was 
doing quite well each year until it lost its committee 
representation by death. 

U. S. Public Health Service. The Service’s report 
of roughly $2,000,000 in grants approved March 26, 
1946, revealed fairly equitable geographical distri- 
bution of funds—only 38% to the northeastern area 
with 30% of the population. Membership on the Na- 
tional Advisory Health Council, which recommends 
the distribution of these funds, is composed of 14 
members: 4 from the USPHS, 2 each from Harvard, 
Columbia, and the University of Illinois, and 1 each 
from the Universities of Wisconsin, Michigan, Cali- 
fornia, and Tulane University in New Orleans. 

Here again, however, the evils of committee repre- 
sentation show up clearly. - Seven institutions with 
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committee representation were among the 13 highest 
on the recipient list, these 13 receiving 47% of all 
research funds distributed. The 6 highest on the list 
received 31% of the total. The 2 northeastern in- 
stitutions with committee representation received 23% 
of all funds allocated to that section, while 22% of 
funds allocated to the remainder of the country went 
to the other 5 represented on the Committee. Har- 
vard, Columbia, and Johns Hopkins were, as usual, 
among the country’s top 6 recipients. 


DISCUSSION 


“For unto everyone that hath shall be given and 
he shall have abundance; but from him that hath not 
shall be taken away even that which he hath.” 

Present evidence points clearly to the dominant 
role membership on disbursing committees plays in 
the acquisition of research funds. From high places 
to low this devastating tendency holds sway. Even 
with the author’s local section of the American Cancer 
Society, the first thousands of dollars locally collected 
for cancer research were taken by committee members: 
requests from researchers not on the committee would 
be cared for later if sufficient funds became available. 

The obvious weakness of present distributional 
methods is that individual investigators are often the 
most biased in their appraisal of research proposals. 
Surely the projects they are working on seem most 
important to them; if not, they would not be so en- 
gaged. This weakness is of such Basie significance 
today that it would almost seem imperative for dis- 
bursing committees to be prohibited from recom- 
mending grants to the institutions with committee rep- 
resentation. It seems clear that our top scientists are 
no more able to provide equitable distribution of 
funds at their disposal than are the politicians they 
have so castigated. 

The author is well aware of the justification usually 
given for present distributional inequality—the larger 
research institutions receiving the lion’s share of 
funds are best equipped for the prosecution of re- 
search. Such justification was very appropriate with 
the emergency needs for quick results during the war 
years. In peacetime, however, the basic need is not 
for quick results but rather for the broadest possible 
distribution of research opportunity to the country’s 
whole population, especially where governmental funds 
or those collected from the whole country by popular 
subscription are concerned. There can be little real 
justification, for instance, for the New England and 
North Atlantic states with 30% of the country’s popu- 
lation and contributing 39.5% of the cancer funds 
collected, receiving 66.7% of the research funds dis- 
bursed (by a committee on which they have a dispro- 
portionately large representation). 
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Most large funds have been contributed, directly or 
indirectly, by the country at large, even though their 
distribution as grants from New York City assumes a 
distinct appearance of largess when minor sums go 
west of the Alleghenies. For Washington, D. C., to 
follow a similar course with purely public funds—in 
amounts which will soon dwarf into insignificance pre- 
vious distributions for research—would mean a 
tragedy of major proportions to the scientific develop- 
ment of the country as a whole. Until the proper 
technique for assuring unbiased distribution of such 
funds has been devised, the President seems justified 
in withholding his approval of any science-support 
program. Any state’s use of its proper share of public 
funds for research should not be subject to dictation 
from eastern-dominated committees, else those of its 
residents who benefit will all too often be those with 
eastern friendships or connections. 

The time has arrived when the West should shake 
off the stunting dominance of the northeastern sea- 
board in scientific matters, insisting on autonomy and 
a just share of publie funds for its scientifie develop- 
ment. So long as the rich eastern institutions secure 
the major part of funds disbursed, western institutions 
will perforce remain relatively pauperized and their 
most promising young scientists drift eastward, where 
working facilities are more propitious. 

Corrective measures, however, must go beyond 
restoring a proper balance between East and West. 
The present tendency to benefit representation on 
disbursing committees must be broken. Scientists 
themselves have demonstrated a most unfortunate 
inability to act without bias in overseeing the distri- 
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bution of funds in their own fields. No one believes 
that the politicians would themselves do any better, 
but theirs is the duty of so legislating that the proper 
end will be accomplished where public funds ay 
concerned. 

In the long run, the greatest good to the greates 
number would probably be served by securing the 
distribution of Federal research funds—or thos 
collected by public subscription—on a state-population 
basis. Perhaps the less wealthy states shoul 
even receive an added bonus to stimulate develop. 
ment, instead of being almost completely cut off 
as at present. Distribution within the state would 
present the next problem, for state committeemey 
would still be inclined to favor the institutions they 
know best—their own. 

Obviously, distribution within a state must also 
be automatically determined. Whether it should be to 
educational institutions on the basis of number 
of science students enrolled or of numbers graduat. 
ing with a science major is a matter for carefy] 
consideration and thorough discussion. At any rate, 
it seems imperative that the distributional mechanism 
be set up to be automatic down to the individual 
recipient institution. Even within each institution, 
the evils of committee membership should be guarded 
against, perhaps by prohibiting grants to a commit- 
tee member’s department in excess of the general 
department average in the college concerned, this 
provision to be broken only on unanimous approval 
by the whole committee. Whether the needed control 
within a state can be accomplished by Congressional 
action is another matter. 
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Obituary 








Rudolf W. Glaser 
1888-1947 


In the death of Rudolf W. Glaser experimental 
biology lost one of its most original minds. Although 
he was trained at Harvard primarily as an entomolo- 
gist, his active imagination and his readiness to take 
chances on problems that the less courageous would 
avoid as unpromising led him into diffieult but reward- 
ing borderline fields of study. As a result, no classi- 
feation narrower than that of biologist can properly 
be applied to him. 

Dr. Glaser’s early work from 1913 to 1918, alone 
and with J. W. Chapman, established the filtrable 
virus nature of the etiological agents of the polyhedral 
diseases of lepidopterous larvae. The polyhedral dis- 
eases are of considerable economic importance, includ- 
ing as they do “grasserie” of silkworms and “wilt” of 
gypsy moth and tent caterpillars. Their investigation 
is perhaps even more important from the point of 
view of the comparative study of disease and disease- 
producing agents, and it was from this point of view 
that Glaser approached them. His interest in them 
continued throughout his later years, and he spent 
many hot summer weeks at the laboratory working 
with his silkworms while others were away vacationing. 
Glaser also isolated and described a number of bac- 
terial species producing disease in flies, grasshoppers, 
and other insects. He was able to demonstrate ac- 
quired immunity and the presence of antibodies in 
Insects, 

These studies aroused an interest in the intracellular 
symbionts of inseets—microorganisms so well adapted 
to their host that they not only fail to do it any harm 
but also are essential to its normal development. He 
succeeded in cultivating in vitro the intracellular sym- 
bionts of roaches, and in recent work showed that the 
symbionts are required for the maturation of the 
ovaries of their host. 

The necessity for rearing experimental inseets under 
‘ontrolled conditions led to several valuable investiga- 
tions of breeding techniques and of the nutritional 


steeds of such inseets as the stable fly and the house 


fly. 


ly. In the 1920s he anticipated more modern work on 
inse 


ct nutrition and postulated that insects which ap- 
Peared to require living microorganisms could be 
reared free from them if furnished with the appro- 
priate dietary factors. 


In 1929 Glaser sought to propagate filtrable viruses 
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in pure cultures of free-living protozoa. He found 
that the so-ealled pure cultures of free-living protozoa 
described up to that time were contaminated with many 
different kinds of bacteria. He therefore had to turn 
his attention first to obtaining really pure cultures, 
In this he was successful, not only with protozoa of 
less exacting nutritional requirements but eventually 
with Paramecium as well. He was not able to demon- 
strate virus multiplication in any of these cultures, 
but the work proved fruitful in that it helped to intro- 
duce the study of the growth requirements of ciliate 
protozoa and also turned out to be applicable in the 
cultivation of certain insects and nematodes. 

Glaser and H. Fox in 1930 reported the discovery of 
a nematode parasite of the Japanese beetle, at that 
time already one of the most devastating insect pests 
in the eastern United States. The use of parasites 
for the control of noxious insects is a well-established 
procedure. Ordinarily one has to rear in the labora- 
tory large numbers of the host insect for use, in turn, 
for the rearing of the parasites. But Glaser de- 
veloped ways of culturing Neoaplectana glaseri Steiner 
of the Japanese beetle in nutrient media. In this he 
accomplished for the first time the cultivation of a 
parasitic nematode apart from a living host and at the 
same time provided a method for producing the eco- 
nomically important worm in literally unlimited num- 
bers. Through the interest and cooperation of the 
Bureau of Plant Industry of the New Jersey Depart- 
ment of Agriculture his methods were adapted for 
the rapid dissemination of the nematodes over large 
areas. Studies in regions where the nematode was 
introduced have shown it to be a major factor in ¢on- 
trolling the Japanese beetle. 

The successful cultivation of a nematode parasite 
of an insect encouraged Glaser to attempt, in collab- 
oration with N. R. Stoll, the still more difficult task of 
cultivating a nematode parasite of a vertebrate. In 
this they partially succeeded, when they obtained im 
vitro the development of the sheep stomach worm, 
Haemonchus contortus, through its early parasitic 
stages. 

It is evident that all these varied fields of endeavor 
bore in one way or another on the fundamental prob- 
lem of the physiological relationships between disease- 
producing agents and their hosts. In his lifetime de- 
voted to research, Glaser contributed significantly to- 
ward the ultimate understanding of these relationships. 

Dr. Glaser’s attitude toward his work was free from 
sham and pretense. The prospects of financial or pro- 
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fessional reward did not influence his mode of work 
or his choice of problem. He chose problems because 
he wanted to know the answers. His friends will 
always remember him best for his deep sympathy and 





understanding, his lively sense of humor, and his jp. 
ability to take himself or others too seriously. 

Wo. TRAGER 
The Rockefeller Institute for Medical Research 





Association Affairs 





AAAS Journals 





Members are advised that the February 6 
issue of Science and the February issue of The 
Scientific Monthly will be the last sent to those 
who have not paid their dues for 1948. Because 
of high printing costs, free copies cannot be 
sent beyond a reasonable period. Remittances 
of dues should be forwarded promptly to insure 
continuity of receipt of the journals. 











During the year 1947 the editorial staff of the Asso- 
ciation worked on plans for improving the physical 
appearance and layout of the journals. Recommen- 
dations were made to the Publications Committee, and 
approval of the Executive Committee was secured to 
proceed with the plans formulated. 

Beginning with the January 2, 1948, issue, Science 
has had a separate cover of heavier stock plus the 
new design and use of color. The use of heavier stock 
was dictated by the necessity of providing better ear- 
riage through the mails. 

In the plans for physical improvement, the Asso- 
ciation was fortunate in securing aid from the Bausch 
& Lomb Optical Company. An artist was commis- 
sioned by Bausch & Lomb to submit designs for the 
cover and suggestions for improvements in the typog- 
raphy of the Table of Contents page. The staff of the 
Association held several conferences with the artist, 
and the present design is the result. The interested 
assistance of the Bausch & Lomb organization has 
been acknowledged through the appropriate officers of 
the Association. 

Further improvements will be sought continuously 
for both publications of the Association. At the meet- 
ings of the Association’s Publications and Executive 
Committees in Chicago, the publication staff was di- 
rected to proceed as soon as possible to make both 
journals the same size. The experience of other 
societies publishing more than one journal was taken 


into consideration. In certain eases, scientific societies 
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have achieved reductions of almost 25% in publication 
eosts of their journals by such a standardization, 
Therefore, beginning with the next volume, The S¢i- 
entific Monthly’s page size will be made identical with 
that now used in Science. 


Section on Anthropology (H) 


Section H held four sessions in the two opening days 
of the 114th meeting of the AAAS. One of these was 
a joint session with the Society for Research in Child 
Development, and another was in collaboration with 
the Linguistic Society of America. A new sound film, 
in eolor, showing the life of the Navajo Indians of New 
Mexico and Arizona, was presented with the coopers- 
tion of the American Museum of Natural History. All 
sessions were well attended and discussion was lively. 

Following the previous practice of Section H, thos 
papers were selected for presentation which seemed 
best to exemplify cross-disciplinary studies. In an- 
thropology, these take two forms: (1) studies which 
combine two or more of the recognized branches of 
anthropology—archaeology, ethnology or cultural ar- 
thropology, linguistics, and physical anthropology, 
and (2) studies which eross into other disciplines or 
sciences. The high point of the former type was the 
dinner address by Wilson D. Wallis, vice-president of 
the AAAS, in which he critically analyzed recent re 
constructions in physical anthropology according 
standards laid down by techniques and methods of the 
other branches of anthropology. Volney Jones, of the 
University of Michigan, made an interesting contribu- 
tion bringing botany and archaeology together. The 
cross-disciplinary paper which started the most dis- 
cussion was probably that by Dorothy D. Lee, of Vs 
sar College, in which she questioned the validity of the 
concept of basic needs as used today by both anthro 
pologists and psychologists. This has important theo 
retical bearing on both sciences. Indeed, the trend m 
all the sessions seemed to be toward implications ° § 
theoretical nature. A better trend could hardly 
noted in this era of scientific stocktaking. 
W. Smita, Secretary.) 
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Symposium on Industrial Processes 


(Section C) 

The papers presented at this symposium, which was 
held on the afternoon of December 26, 1947, in Chi- 
cago, dealt with some of the research developments at 
the industrial laboratories represented by the five 
speakers. After the opening remarks by Charles D. 
Hurd, chairman, H. J. Hagemeyer, of Tennessee EKast- 
man Corporation, presented new reactions of ketene. 
Of particular interest was the production of B-lactones 
at 10° by reaction of ketene with aldehydes or ketones 
in the presence of zine chloride catalyst. Various as- 
pects of the chemistry of thionyl chloride were pre- 
sented by Alphonse Pechukas, of Pittsburgh Plate 
Glass Company. The merits of the syntheses using 
sulfur trioxide and sulfur chloride (SCl,) or sulfur 
dioxide and ehlorinating agents (such as SCL, PCI,, 


}SO,CL, PCl,, COCI,, CCl,) were presented, together 


with the industrial process: SO,+SCl,+ClL— 2 
SOCI, +63 keal. The last reaction is carried out at 
200° over a carbon catalyst. 

Recent advanees in drying oil and fatty acid tech- 
nology were outlined by Ralph H. Manley, of General 
Mills. Some interesting developments in the field of 
plastics were mentioned. Jerome Martin, of Com- 
mercial Solvents Corporation, spoke on some recent 
developments in antibioties, especially referring to 
streptothryein, penicillin, and bacitracin. Strepto- 
thrycin, once seemingly promising, was abandoned be- 
cause of its poisonous nature. Data on the remarkable 
stability of the erystalline potassium salt of penicillin 
G were presented. Attention was ealled to the fact 
that in dollar volume of sales, penicillin is now ex- 
ceeded in the pure chemicals list only by sucrose, 
methane, and ethanol. The 20 tons of penicillin rep- 


Presenting the present annual production sell for 


$120,000,000. Butadiene dextrose and methanol are 
next in line, 

Arthur L. Fox and S. R. Bue, of General Aniline 
and Film Corporation, deseribed interesting experi- 
ments designed for the synthesis of very large con- 
jugated ring systems. (CHARLES D. Hurp, Chairman.) 


Symposium on Antibiotics (Section Nm) 


It is prudent during the evolution of a rapidly de- 
veloping discipline to pause frequently to review the 
past, scrutinize the present, and plan for the future. 
The symposium on antibiotics, organized by the officers 
of Section Nm (Medical Sciences) for the Chicago 
meeting of the AAAS, appropriately provided just 
such an opportunity in connection with one of the 
outstanding triumphs of modern science. 

Back in 1928, when: Dr. Fleming saw colonies of 
bacteria disappear from his culture dishes because of 
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the presence of a mold, he was merely observing a type 
of microbie action which had previously been noted 
and described in some detail—a laboratory curicsity. 
However, he proceeded purposefully to grow the mold 
and attempted to recover from the metabolic products 
the substance, designated penicillin, which was be- 
lieved to be responsible for the unusual phenomenon. 
Crude extracts incorporated in culture media proved 
to be unusually effective in preventing the multiplica- 
tion of some germs, and impure preparations gave en- 
couraging clinical results. Nevertheless, the simul- 
taneous accounts of the therapeutic action of the sul- 
fanilamides held in abeyance general interest in Sir 
Alexander’s discoveries because of the ease of syn- 
thesis. Following the initial waves of enthusiasm, the 
sulfanilamides proved to have definite limitations. 
This and the menace of war influenced Dr. Florey and 
his associates to reinvestigate the possibility of the iso 
lation of penicillin. From test tube cultures their 
studies emerged as a type of cooperative industrial 
research and production totally unheard of before. 
Penicillin was made available for the alleviation of un- 
told human suffering during the war years. In the 
postwar period extension of this method, with the en- 
listment of individuals trained in many branches of 
science, has introduced refinements enabling the use of 
20,000-gallon fermenters and a monthly production in 
the United States alone of approximately 3,000 billion 
units—a remarkable achievement. 

Penicillin, although relatively nontoxic for man, has 
a limited microbie spectrum. It is ineffective against 
such germs as the tubercle bacillus, the Rickettsia, the 
virus, and the protozoa. These forms account for a 
tremendous annual toll in human life. The challenge 
to discover antibiotics for the treatment of diseases 
caused by these agents is being accepted by an unusual 
group of ardent investigators. Streptomycin, bacitra- 
cin, subtilin, and several other compounds are now in 
commercial production. 

The papers prepared for the symposium were 
grouped under four captions. The first program was 
devoted to contributions covering the industrial pro- 
duction of penicillin and streptomycin; the chemistry 
of streptomycin, especially the chemical structure; and 
the chemistry of subtilin. Antibiotics obtained from 
the tomato plant and from the Irish potato were dis- 
cussed, but they, like many other promising agents, 
are toxic. The basidiomyecetes were referred to as 
worthy of intensive study as potential sourees of po 
tent cor. ounds. The session coneluded with a very 
timely report on the recently discovered antirickettsial 
substanee, chloromyeetin. 

The second meeting stressed the pharmacology and 
mode of action of antibiotics. More than a hundred 
have been deseribed with little or no chemical relation- 
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ship. Unfortunately, the majority have no value. 
Antibioties seem to owe their effectiveness to an inter- 
ference with the vital enzyme systems of the suscepti- 
ble organisms. Impure penicillin and streptomycin 
have been found to have greater value than the erystal- 
line products in protecting animals against bacterial 
infection and intoxication. The enhancement factors 
in the amorphous preparations are as yet unidentified. 
Until they are isolated, there seems to be little reason 
to employ the apparently superior amorphous prod- 
ucts in preference to large doses of the erystalline 
forms. 

One of the first shorteomings of penicillin from in 
vitro studies, subsequently confirmed on in vivo obser- 
vations, was the development of resistance by sensitive 
strains of organisms. Similar research with strepto- 
mycin revealed the tubercle bacillus to have an unusual 
capacity for developing fastness, an attribute which 
was retained after many serial passages of the bacillus 
on laboratory media or in animals. This phenomenon 
reached alarming proportions when it was found that 
sensitive cultures of the meningococeus could be in- 
duced to give rise to forms which actually required 
streptomycin for growth and multiplied best in high 
concentrations of the drug. Animals infeeted with 
such strains promptly suceumbed following strepto- 





mycin therapy, while untreated control animals re- 
mained alive indefinitely. The seeming growth 1. 
quirement for streptomycin has been produced jp 
variants of a wide variety of genera and species of 
bacteria and is a most disturbing observation. 

The advent of the antibiotics has completely revoly. 
tionized the treatment of the infectious diseases 
Many maladies which were formerly scourges of map. 
kind are now under control. The perfect drug has not 
as yet been discovered; hence, investigators should he 
encouraged to keep up the present avid search. |) 
papers covering the clinical use of penicillin ang 
streptomycin, repeated reference was made to the false 
sense of security engendered by reports of miraculoy 
cures. The laity was warned against accepting ex. 
travagant claims for new substances and was apprised 
of the distinct limitations of antibiotie therapy. The 
greatest problem confronting the clinical use of the 
antibiotics is the production of resistant and anti- 
biotic dependent disease agents. Combination ther. 
apy is under investigation to combat this trend. 

In bringing the two-day symposium to a close, E. V. 
Cowdry postulated with some optimism that the 
answer to the cancer problem lay in the fields of anti- 
bioties (Science, January 30, p. 101). (Mavcorm i. 
Souk, Secretary.) 





NEWS 
and Notes 


ards. 


Condon, National Bureau of Stand- 
James Gilluly, of the Univer- 
sity of California at Los Angeles, 
also a member of the Committee, was 


unable to attend. Science will from 


Sherman Dickman, recently a re 
search associate in biochemistry at Co 
lumbia University, has joined the staf 
of the Department of Biochemistry, 
University of Utah School of Medicine, 
Salt Lake City, as assistant professor. 


Plans are gradually being 
formulated for the next meeting of 
the Association, to be held in Wash- 
ington, D. C., September 13-17. 
The AAAS Centennial Policy Com- 
mittee, pictured on this week’s cover, 
held its most recent meeting in As- 
sociation headquarters in Washing- 
ton on January 24-25. The group 
includes: left to right (standing)— 
F. R. Moulton, administrative secre- 
tary; Wendell M. Stanley, Rocke- 
feller Institute; Roger Williams, 
University of Texas; John M. Hut- 
zel, assistant administrative secre- 
tary; Shapley, 
Harvard University; Edmund W. 
Sinnott, Yale University; and E. U. 


(seated )—Harlow 
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time to time publish brief reports 
of plans for the Centennial Meeting. 
The first of these will appear in next 
week’s issue. 


About People 


William L. Slate, director of the 
Connecticut Agricultural Experiment 
Station and vice-director of the Storrs 
Agricultural Experiment Station since 
1923, retired on December 31. Direc- 
tor Slate began his career in Connecti- 
cut in 1913, when he joined the Storrs 
Station as an agronomist. 


W. H. Twenhofel, of the Univer- 
sity of Wisconsin, editor of the Journal 
of Sedimentary Petrology, received the 
honorary D.Se. degree from the Uni- 
versity of Louvain, Belgium, on Octo- 
ber 20, 1947. 
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Gian C. Wick, professor of physics, 
University of Notre Dame, has beet 
appointed professor of physics, Uni: 
versity of California, Berkeley, effec 
tive July 1. 


Philip T. Kirwan has been 
pointed technical editor in the Infor 
mation and Editorial Branch, Tech 
cal Services Division, Chemical Corps 
Technical Command, Army Chemitil 
Center, Maryland. He was previously 
a senior technical aide in the Office of 
Scientific Research and Developmen! 
Washington, D. C., serving in the Lia 
son Office and in Division 3, NDR 
(Rocket Ordnance). 


C. L. W. Swanson, head of tH 
Soils Department at the Connecticut 
Agricultural Experiment Station, has 
been named chairman of the Subcom 
mittee on Soil Surveys of the North: 
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gional Soil Research Com- 
mittee. The new subcommittee will 
advise on all soil surveys performed by 
the agricultural experiment stations in 


eastern Re 


S the 12 states included in the region, as 


well as planning national surveys with 
committees of the other three regions. 
Dr. Swanson has had wide experience 


; in soil survey work and organized the 


first reconnaissance soil survey of 
Japan in 1945 (Science, September 19, 


1947, p. 256). 


James S. Murray, who has been 
director of research at the Warner 


Company of Philadelphia since 1930, 
has been appointed associate professor 
of materials in the Department of 
Building Engineering and Construc- 
tion, Massachusetts Institute of Tech- 
nology. There he will be in charge of 
the masonry materials research labora- 
tory. 


Woodrow M. Morris, director and 
chief psychologist, Division of Special 
Clinical Services, Bureau of Psycho- 
logical Services, Institute of Human 
Relations, University of Michigan, has 
been appointed assistant professor of 
clinical psychology and senior psy- 
chologist in the Psychopathie Hospital 
at the State University of Iowa. 


R. J. Pool, chairman of the Depart- 
ment of Botany, University of Ne- 
braska, since 1915 and a member of 
the faculty for 40 years, has resigned 
as chairman but will continue on the 
staff as professor of 
W. W. Ray, formerly of 
Oklahoma A & M College, succeeds 
Dr. Pool. 


departmental 
botany. 


Edward L. Tatum, biochemical 
geneticist, will rejoin the faculty of 
Stanford University in September as 
professor of biology, it was announced 
recently. Joining the Stanford faculty 
in 1937 as a researeh associate, Dr. 
Tatum later became an assistant pro- 
fessor of biology. In 1945 he accepted 
an associate professorship at Yale, 
later becoming a full professor in Yale 


University’s new Institute of Micro- 
biology. 


Lloyd Van Doren, chemical consult- 
ant specializing in patent matters and 
registered patent agent, is now located 
at 30 East 40th Street, New York City. 


Wilbur A. Selle, professor of physi- 
ology, and director, Laboratory of 
Medical Physics, University of Texas 
Medical Branch, has been appointed 
visiting professor of physiology, Uni- 
versity of Arkansas School of Medi- 
cine, and will spend several weeks there 


at the close of the semester. Dr. Selle 
will return to Galveston to direct a 
postgraduate course in physical medi- 
cine to be held March 1-5 at the Medi- 
cal Branch. 


Sidney S. Negus, professor of 
chemistry, Medieal College of Vir- 
ginia, Richmond, has been appointed 
administrator of the Richmond Area 
University Center, ‘‘a piece of mod- 
ern educational machinery’’ designed 
and operated by the officers and fae- 
ulties of Hampden-Sydney College, 
Medical College of Virginia, Ran- 
dolph-Macon College, University of 
Richmond, University of Virginia, 
College of William and Mary, Rich- 
mond Professional Institute, Union 
Theological Seminary, and General 
Assembly’s Training School. Dr. 
Negus will devote part time to ad- 
ministering the affairs of the Center. 
Information concerning this educa- 
tional experiment may be obtained 
from the administrator. 


Visitors to U.S. 


G. G. Taylor, a plant pathologist 
from the Plant Diseases Division, De- 
partment of Scientific and Industrial 
Research, New Zealand, has arrived in 
the United States to take over the 
headship of the New Zealand Scientific 
Liaison Office, located in Washington, 
D. C. Dr. Taylor, who has replaced 
J. A. D. Nash in that capacity, ex- 
pects to remain here about a year. 


Chi-Ping Cheng, instructor in phys- 
iology at Hsiang-Ya Medical College, 
Changsha, China, and Traveling Re- 
search Fellow of the American Bureau 
for Medical Aid in China, is now a 
Visiting Research Fellow in the De- 
partment of Pharmacology, University 
of Utah School of Medicine, working 
under L. 8S. Goodman. Chuan-Yen 
Wang, of the National Institute of 
Health, Nanking, China, and a Ho- 
nan Provincial Government Traveling 
Scholar, is doing graduate work in the 
same department. 
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Jack Still, professor of biochem- 
istry, University of Sydney, Australia, 
recently visited the University of 
Texas Medical Branch to survey stud- 
ies on enzyme chemistry being made 
by Witkor Nowinski, research associ- 
ate, Tissue Culture Laboratory. Dr. 
Still, who is a Rockefeller Traveling 
Fellow, plans to work with David E. 
Green at Columbia University. 


Grants and Awards 


The Forsyth Dental Infirmary for 
Children, Boston, has received a 5- 
year grant of $25,000 from the Charles 
H. Hood Dairy Foundation in support 
of a long-term study of growth and de- 
velopment of the teeth and jaws in rela- 
tion to the problem of ‘‘ malocelusion’’ 
of the human dentition. Participat- 
ing in the study from the Forsyth 
staff are: C. F. A. Moorrees, ortho- 
dontist; Stanley M. Garn, physical 
anthropologist; and V. O. Hurme, di- 
rector of clinical research. An Ad- 
visory Committee for the program con- 
sists of: George B. Wislocki, James 
Stillman professor of comparative an- 
atomy, Harvard Medical School; 
Harold C. Stuart, professor of mater- 
nal and child health, Harvard School 
of Public Health; Earnest Hooton, 
professor of anthropology, Harvard 
University; and Roy O. Greep, asso- 
ciate professor of dental science, Har- 
vard School of Dental Medicine. 


Harry T. Kelsh, of the Soil Con- 
servation Service, U. 8S. Department 
of Agriculture, was presented the Sher- 
man Mills Fairchild Award at the an 
nual meeting of the American Society 
of Photogrammetry, held recently in 
Washington, D. C. The award, made 
annually to the man making the past 
year’s outstanding contribution to 
photogrammetry, was given to Mr. 
Kelsh for his development of the Kelsh 
Plotter, an instrument which maintains 
the simplicity of a projection system 
in the compilation of maps from aerial 
photographs. 


Roger B. Friend, chief entomolo- 
gist, Connecticut Agricultural Experi- 
ment Station, is the 1948 recipient of 
the Award of Merit of the Connecticut 
Association. The 


Tree Protective 


award, made during the recent annual 
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one-day meeting of the Association, 
was given Dr. Friend in recognition of 
his contributions to forestry and ar- 
boriculture in Connecticut, particularly 
in the field of forest insect control. 


The American Society of Plant 
Physiologists, at its annual meeting 
in Chicago December 27-30, selected 
Wightman W. Garner and Henry A. 
Allard as recipients of the Charles 
Reid Barnes Life Membership Awards. 
C. H. Wadleigh, secretary of the 
Society, in reporting the awards, states 
that ‘‘it is most appropriate that these 
two outstanding plant physiologists 
should be paid tribute by the ASPP 
in that their investigations led to the 
one contribution to plant physiology 
which is wholly American in _ its 
conception and development—photo- 
periodism. 

The Society also honored four lead- 
ing plant physiologists in other lands 
by conferring on them Corresponding 
Membership Awards. The four pro- 
fessors are Hans Burstrom (Sweden), 
Runar Collander (Finland), F. G. 
Gregory (England), and Albert Frey- 
Wyssling (Switzerland). 


Fellowships 


The U. S. Atomic Energy Com- 
mission last week announced a fellow- 
ship program for training qualified 
persons for careers in the medical and 
biological aspects of atomic energy. 
AEC will finance the program (ap- 
proximately $1,000,000 has been bud- 
geted for the first year) and establish 
the operating policies and training 
goals to be met. Selection of eandi- 
dates and other administrative duties, 
however, will be carried out by the 
National Research Council, from which 
a detailed announcement will be forth- 
eoming in the near future. 

Although 
branch of biology and medicine are 


applicants from any 
eligible, at present preference will be 
given to those intending to follow a 
eareer of research in one of the basic 
biologie or medical sciences as related 
to the field of atomic energy, or clinical 
medicine or surgery as related to that 
field. Those applying in medicine and 
surgery will be encouraged to lay out a 
program of study leading to thorough 
experience in a preclinical science so 
that they may become identified with 
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this science as such rather than pri- 
marily with its application to clinical 
studies. Initial fellowships are to be 
distributed among Doctors of Medi- 
cine, Doctors of Philosophy in the bio- 
logical sciences, and Bachelors of Sci- 
ence and of Arts, who will receive 
training in health physics. Fellow- 
ships in the first two categories will 
extend for two years, while graduate 
training in health physics will be for 
one year or longer. Fellows will have 
a certain amount of latitude in select- 
ing universities or laboratories at 
which to study, and although they will 
have an opportunity to do so, they will 
not be committed to work in AEC in- 
stallations following their training. 
Results of work done by Fellows under 
the program may be published without 
restriction except in cases where such 
restriction is required for security 
reasons. 

The expansion of AEC facilities has 
made it even more clear that the 
shortage of trained scientific personnel 
in fields directly related to atomic en- 
ergy is serious. To increase its own 
resources and those of the Nation as 
a whole, AEC has therefore launched 
this important program. 


Tau Beta Pi (engineering honor 
society) is again offering Fellowships 
for Graduate Study in Engineering 
for the school year 1948-49. Four to 
six such awards will probably be made 
this year. Each fellowship carries a 
stipend of $1,100, which may in many 
eases be enhanced by remission of 
most or all of the tuition fees of the 
school of the recipient’s choice. Feb- 
ruary 29 is the final date for mailing 
of applications to the Director of Fel- 
lowships, Paul H. Robbins, 1359 Con- 
necticut Avenue, N.W., Washington 6, 
D.C, 


The Yale University School of 
Medicine announces that applications 
are now being accepted for postdoc- 
torate research fellowships for 1948— 
49. These are the Alexander Brown 
Coxe Memorial Fellowships in the Bio- 
logical Sciences, established in 1927 
and available for investigation in the 
field of the biological sciences, includ- 
ing medicine, and the James Hudson 
srown Memorial Fellowships, estab- 
lished in 1946 and available for promis- 


SCIENCE, February 6, 1948, Vol. 10 








ing applicants qualified to undertake 
research in the medical sciences, ingjyg. 
ing clinical medicine and public healt, 
The fellowships are open to university 
graduates who hold the Ph.D. or yp 
degree, preference being given to thos 
who have previously demonstrated fj. 
ness to carry on research. They are 
awarded ordinarily for one year }y 
may be renewed. The annual stipend, 
although determined by individual ¢iy. 
cumstances, is usually from $2,500 t) 
$3,500. An additional sum may }, 
assigned to the department of study t 
defray, in part, the cost of the pro- 
posed investigation. The closing date 
for applications is March 1, 1948, Ap. 
plication forms and additional infor. 
mation may be secured from C. N, 
Long, Dean, Yale University Schoo] of 
Medicine, 333 Cedar Street, New 
Haven 11, Connecticut. 


Colleges and Universities 


The University of Krakow Ob. 
servatory will shortly be the recipient 
of a 20-inch reflecting telescope, Po 
land’s largest. With the recent dona- 
tion of $500 by the Polish 
Home Association of Rhode 
solicitation of funds for this purpose 
the half-way 
Charles H. Smiley, director of the 
Ladd Observatory, Brown University, 
and secretary of the National Books 
for-Poland Committee, has announced. 

Stefan Piotrowski, of the Krakow 
Observatory, who is to sail for home 
shortly, stated that the telescope would 


be used primarily in the photoelectric 
f 


National 
Island, 
mark, 


has reached 


measurement of the brightness 0! 
eclipse variables. Dr. Piotrowski, 3 
noted authority on eclipsing variable 


stars, has been conducting research at 
Harvard College Observatory this year 
on an Agassiz Fellowship provided by 
Harvard through the Kosciuszko Foun- 
dation. 


Pomona Coslege announces the 
establishment of a high-pressure cate 
lytic laboratory with memorial funds 
given the college in honor of the late 
Frederick Arthur Schmidt, a first liev 
tenant killed in World War II. The 
laboratory, while planned primarily fo" 
research on heterogeneous catalysis 
under high pressures and temper 
tures, will also provide undergraduate 
instruction facilities in this field. 
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The School of Medicine, Western 
Reserve University, is organizing a 
Department of Microbiology, in recog- 
nition of the fundamental importance 
of the chemistry and physiology of the 
cell. Lester O. Krampitz will head the 
new department as professor of micro- 
biology. Dr. Krampitz will begin im- 
mediately to seleet a staff for an effi- 
cient teaching and research program. 


The Division of the Geological 
Sciences, California Institute of 
Technology, announces the appoint- 
ment of R. Dana Russell as visiting 
professor and of C. Hewitt Dix as 
associate professor. Dr. Russell, con- 
sulting geophysicist for the U. S. Navy 
Electronics Laboratory, will work in 
sedimentary petrology, a field to which 
he has made many contributions. Dr. 
Dix, geophysicist with the United Geo- 
physical Company for the past 6 years, 
will specialize in the seismie and gravi- 
tational phases of applied geophysics. 


The Polytechnic Institute of 
Brooklyn is to offer the new degree 
of Master of Science in Applied Mathe- 
matics to meet the growing need for 
mathematical knowledge applicable to 
all engineering fields. This degree, 
offered by only a few technological 
schools in the country, meets the de- 
mand for broader applications of basic 
sciences stimulated by wartime de- 
R. M. Foster, head of the 
Department of Mathematies, former 
research mathematician in the Bell 
Telephone Laboratories and authority 
on network theory and Fourier trans- 
forms, has directed development of the 
curriculum and staff for the program. 


velopme nts. 


Summer Programs 


A course on the Biochemistry of 
Cancer will be offered by Jesse P. 
Greenstein, chief, Biochemistry Sec- 
tion, National Cancer Institute, under 
the auspices of the Division of Bio- 
chemistry, University of California, 
Berkeley, June 21-July 31. The 
course, the first of its kind ever 
offered in a U. 8. university, consti- 
tutes a part of the program of re- 
search into the origin, prevention, and 
cure of ecaneer which has been in- 
“ugurated by the University with the 
aid of an appropriation from the 
State Legislature. 


The Mt. Desert Island Biological 
Laboratory, which will celebrate its 
50th anniversary this summer, is again 
offering its facilities for research and 
study in biology from June 15 to Sep- 
tember 15. The laboratory buildings, 
which were not damaged by the recent 
fire, are in an unusual location, with 
sea, fresh-water lakes and streams, 
and mountain and forest areas in 
the immediate vicinity. Laboratory 
rooms, which rent from $75 to $200 
for the accommodate 
from one to several people. The 
buildings are equipped with running 
salt and fresh water, electricity, Pyro- 
fax gas, basic glassware, and chem- 
icals. Also available is a darkroom 
building, a large, modern dock 
equipped with wells and live cars, 
and a motor dory and skiffs for 
nearby marine collecting. In addi- 
tion, there is a’ newly-equipped lab- 
oratory for studying problems in tis- 
sue growth, which is under the super- 
of Philip R. White. Those 
desiring to work with Dr. White, 
should first contact him at the In- 
stitute for Cancer Research, Girard 
and Corinthian Avenues, Philadelphia 
Applications for 


season, will 


vision 


30, Pennsylvania. 
rooms should be sent to J. Wendell 
Burger, Director, College, 
Hartford 6, Connecticut. The as- 
signment of rooms and facilities will 
be made May 1, following the order 
of receipt and special needs. 


Trinity 


The Department of Physics, Uni- 
versity of California, Berkeley, has 
announced that visiting professors for 
the first summer session of 1948 (June 
21-July 31) will be J. R. Oppenheimer, 
Institute for Advanced Study, Prince- 
ton, New Jersey, and W. W. Watson, 
Yale University, and for the second 
session (August 2-September 11), D. 
M. Dennison, University of Michigan, 
Enrico Fermi, University of Chicago, 
and N. F. Ramsey, Harvard Univer- 
sity. Each professor will offer an ad- 
vanced course in physics and a seminar. 


Meetings 


The Eastern Association of Elec- 
troencephalographers announces its 
Montreal meeting, to be held February 
27-29 at the Montreal Neurological 
Institute; social and sports activities 
are also included in the program. In- 
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quiries regarding the meeting may be 
addressed to John Abbott, EAEEG 
chairman, 125 Steele Road, West Hart- 
ford 7, Connecticut. 


The American Society of Mechan- 
ical Engineers is holding its spring 
meeting March 1-4 in New Orleans. 
Several hundred members of the So- 
ciety are planning to attend the four- 
day program of technical and general 
sessions. In the 8 technical sessions, 
industrial speakers will present papers 
on gas turbines, metals engineering, 
power, materials handling, heat trans- 
fer, fuels and processing, and manage- 
ment. Theme of the opening luncheon 
program, to be held at the St. Charles, 
headquarters hotel, will be nuclear 
energy. 
tours of local industrial plants. Full 
details of the meeting may be obtained 
from Ernest Hartford, Executive 
Assistant Secretary, ASME, 29 West 
39th Street, New York 18, New York. 


Inspection trips will include 


The American Association of 
Anatomists, by invitation of the Uni- 
versity of Wisconsin, will hold its 61st 
meeting in Madison April 21-23. 
Demonstrations and all other sessions 
will be held at the Memorial Union 
building of the University. 
of the local committee is T. H. Bast, 
Department of Anatomy, University 
of Wisconsin; H. W. Mossman, of the 
same department, is in charge of 
demonstrations and motion pictures; 
and F. D. Geist, also of the Anatomy 
Department, is in charge of hospital- 
ity. The Association’s secretary, 
Normand L. Hoerr, of Western Reserve 
University, has issued a call for titles 


Chairman 


and abstracts of papers, demonstra- 
tions, and motion pictures, as well as 
demonstration specification cards to be 
submitted not later than February 16. 


The American Section, Interna- 
tional Scientific Radio Union, and 
the Institute of Radio Engineers will 
hold their annual joint meeting in 
Washington, D. C., May 3-5, 1948. 
The program will, as usual, be de- 
voted to the more fundamental and 
scientific aspects of radio and elee- 
tronics. The program of titles and 
abstracts will be available in booklet 
form for distribution before the meet- 
ing. Anyone wishing to submit pa- 
pers for presentation at this meeting 
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should send in title and a 100-word 
abstract as soon as possible to Dr. 
Newbern Smith, Secretary, American 
Section, URSI, National Bureau of 
Standards, Washington 25, D. C. 
Correspondence should be addressed 
to the Institute Office, 1 East 79th 
Street, New York 20, or to Dr. Smith. 


The Western Society of Natu- 
ralists held its annual winter meeting, 
December 29-31, at the University of 
California, Berkeley. 

On Monday afternoon a symposium 
on ‘‘ Variation of Species in Relation 
to Climate’’ was held jointly with the 
California Botanical Society. H. E. 
MeMinn, of Mills College, president of 
that organization, organized the ses- 
sion, in which the following partici- 
pated: Lyman Benson, Pomona Col- 
lege; F. A. Pitelka, University of Cali- 
fornia, Berkeley; Jens Clausen, Car- 
negie Institution of Washington; and 
G. L. Stebbins, University of Califor- 
nia, Berkeley. Monday evening the 
Society enjoyed a film on bird life by 
Mrs. Laura Reynolds. 

On Tuesday morning the Society 
held a symposium on ‘‘Chemical Con- 
trol of Plant Growth’’ which was 
directed by J. Van Overbeek, Shell Ag- 
ricultural Laboratory, Modesto, Cali- 
fornia. Others who participated on 
this program were Rene Blondeau, 
Shell Agricultural Laboratory, Mo- 
desto, California; Jacob Biale, Univer- 
sity of California, Los Angeles; and 
William 8S. Stewart, University of Cali- 
fornia, Riverside. 

At the annual dinner the retiring 
president, George W. Beadle, of Cali- 
fornia Institute of Technology, gave 
an address on ‘‘Recent Advances in 
Genetics. ’’ 

Wednesday morning a symposium on 
‘*Problems of Desert Animals,’’ or- 
ganized by Raymond B. Cowles, 
was held. Others participating were 
Charles T. Vorhies, University of Ari- 
zona; Wade Fox, Jr., University of 
California, Berkeley; A. M. Woodbury, 
University of Utah; and Ross Hardy, 
Weber College, Utah. 

Fourteen miscellaneous papers on di- 
verse aspects of biology were presented 
at the Tuesday and Wednesday after- 
noon sessions. 

Officers elected for the coming year 
are: president, Denis L. Fox, Seripps 
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Institution of Oceanography; vice- 
president, Raymond Selle, Occidental 
College; secretary-treasurer, H. W. 
Graham, Mills College; members of 
Executive Committee, A. R. Moore, 
University of Oregon, and Garret Har- 
din, Santa Barbara College of the Uni- 
versity of California. (HERBERT W. 
GRAHAM, Secretary.) 


Elections 


The Society of American For- 
esters has recently elected Clyde 8. 
Martin, chief forester, Weyerhaeuser 
Timber Company, Tacoma, Washing- 
ton, as president to succeed Shirley 
W. Allen, professor of forestry, Uni- 
versity of Michigan, and Charles F. 
Evans, assistant regional forester for 
the southern region, U. 8. Forest Serv- 
ice, Atlanta, Georgia, as vice-presi- 
dent. The president, vice-president, 
and 9 additional members compose the 
governing Council, to which the follow- 
ing were elected: Willis M. Baker, 
Tennessee Valley Authority; Paul M. 
Dunn, Oregon State College; James 
C. Evenden, U. 8S. Department of 
Agriculture, Coeur d’Alene, Idaho; 
Charles H. Flory, South Carolina Com- 
mission of Forestry; William B. Gree- 
ley, West Coast Lumbermen’s Associ- 
ation, Seattle; Clarence S. Herr, Brown 
Company, Berlin, New Hampshire; 
Richard E. McArdle, U. S. Forest 
Service, Washington, D. C.; DeWitt 
Nelson, Department of Natural Re- 
sources, Sacramento, California; and 
John W. Spencer, U. 8. Forest Service, 
Denver, Colorado. 

Election to the grade of Fellow is 
the highest honor the Society can con- 
fer on a member. In addition to the 
foregoing officers, the following were 
elected as Fellows: Shirley W. Allen, 
of Michigan; Hugh P. 
Saker, University of Massachusetts; 
Tom Gill, Charles Lathrop Pack 
Forestry Foundation; Dwight 8S. Jef- 
fers, University of Idaho; Walter C, 
Lowdermilk, Berkeley, California; 
Raymond E. Marsh, U. 8. Department 
of Agriculture; Clyde S. Martin; 
David T. Mason, of Mason, Bruce, and 
Girard, Portland, Oregon; John F. 
Preston, Dickerson, Maryland; Stuart 
B. Show, United Nations Food and 
Agriculture Organization; and George 
H. Wirt, Pennsylvania Department of 
Forests and Waters. 


University 





The Torrey Botanical Club (ine. 
porated in 1872), at its annual dinng 
meeting at Hunter College, New Yop, 
City, on January 8, elected the folloy. 
ing. officers for 1948: John A, Sma}j 
New Jersey College for Women, preg. 
dent; George 8. Avery, Brooklyn Bp. 
tanie Garden, Ist vice-president; Wen. 
dell H. Camp, New York Botanica) 
Garden, 2nd vice-president; Jennie I, 
S. Simpson, Hunter College, corre. 
sponding secretary; Donald P. Rogers, 
New York Botanical Garden, recording 
secretary; Elva Lawton, Hunter (o. 
lege, treasurer; Harold W. Rickett. 
New York Botanical Garden, editor: 
Harold H. Clum, Hunter College, busi. 
ness manager; and Lazella Schwarten. 
Gray Herbarium, bibliographer. 


The Mineralogical Society of 
America has announced election of 
officers for 1948. These are: 
Martin A. Peacock, University of To. 
ronto, president; Adolph Pabst, Uni. 
versity of California, Berkeley, vice. 
president; C. 8. Hurlbut, Jr., Harvard 
University, secretary; Ear] Ingerson, 
U. 8. Geological Survey, Washington, 
D. C., treasurer; Walter F. Hunt, Uni- 
versity of Michigan, editor; and 
Clifford Frondel, Harvard University, 
councilor (1948-51). 


new 


The American Society of Natu- 
ralists, at its meeting in Chicago on 
December 31, elected Paul R. Burk- 
holder, Department of Botany, Yale 
University, president for 1948; T. M. 
Sonneborn, Department of Zoology, 
Indiana University, vice-president for 
1948; and Donald P. Costello, Depart: 
ment of Zoology, University of North 
Carolina, treasurer for 1948-50. W.S. 
Stone, Department of Zoology, Univer 
sity of Texas, is secretary of the 
Society. 


Deaths 


George B. Wallace, 72, professor 
emeritus at the New York University 
College of Medieine and founder of 
the Department of Pharmacology of 
the college, died in New York City 
January 15. 


Hermann Rudolph Bernhard, ®: 
professor of chemistry at Marietta Col- 
lege, died suddenly on January 17 at 
his residence in Williamstown, West 
Virginia. 
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William Lindsay Malcolm, 63, di- 
rector of the School of Civil Engineer- 
ing at Cornell University since 1938, 
died January 18 following a heart at- 


tack. 


Fred Conrad Koch, 71, Frank P. 
Nixon distinguished service professor 
emeritus of biochemistry, University of 
Chicago, and director of biochemical 
research at Armour and Company, 
died suddenly January 26. Dr. Koch 
became associated with the University 
in 1909. 


John G. Jenkins, 46, head of the 
Department of Psychology, University 
of Maryland, died January 30 in Col- 
lege Park. During the war Dr. 
Jenkins was chief of the Aviation 
Psychology Branch, Bureau of Medi- 
cine and Surgery, Navy Department. 


The Atomic Energy Commission 
has announced that the first shipment 
of stable isotopes from Oak Ridge was 
consigned on January 21 to M. L. 
Pool, of Ohio State University’s 
Physics Department. Dr. Pool re- 
ceived stable isotopes of molybdenum 
92, 94, and 98, germanium 70 and 76, 
and selenium 74 and 76, which will be 
bombarded in the University’s cyclo- 
tron for studies of nuclear reactions 
and transmutations. On January 22 


| other shipments including lithium 6 


and 7, boron 11, magnesium 25, silicon 
29, chromium 50, iron 54, zine 67, and 
lead 204 were made to Samuel K. Alli- 
son, director, Institute for Nuclear 
Studies, University of Chicago; T. 
Lauritsen, California Institute of Tech- 
nology; M. L. Perlman, General Elee- 
trie Company, Schenectady, New York; 
and J. E. Mack, Department of 
Physics, University of Wisconsin. 
Availability of over 100 stable iso- 
topes of 29 elements was announced 
by AEC in December. Since the sup- 
ply of these isotopes is limited and 
Preduction costs high, they are being 


furnished to laboratories throughout 


the country only on a loan basis. Re- 
(uest for an allocation must be made 
by the interested laboratory to the 
Isotopes Division, AEC, Oak Ridge, 
Tennessee. Upon approval of the re- 
quest, the requestor must forward a 


| Purchase order of $50 for each enriched 
} Sample to the Carbide and Carbon 


Chemicals Corporation, Isotopes Office, 
Oak Ridge, which produces the isotopes 
in an electromagnetic separation plant 
and which will ship the material pre- 
paid by railway express. 
pletion of the research, or within the 
date specified on the allocation, the 
material must be returned, express pre- 
paid by the laboratory. 

AEC recently announced appoint- 
ment of a new Advisory Committee on 
Isotope Distribution. On January 1 
this Committee replaced the Interim 
Committee which has been advising the 
Commission on matters of distribution 
policy, allocation, and human applica- 
tions. G. Failla, Columbia University 
Medical School, is chairman of the 
newly appointed group which also con- 
sists of H. L. Friedell, Western Reserve 
University; A. H. Holland, Jr., medi- 
cal adviser at Oak Ridge; J. G. Hamil- 
ton, University of California; J. W. 
Kennedy, Washington University, St. 
Louis; R. D. Evans, Massachusetts In- 
stitute of Technology; Austin M. 
Brues, Argonne National Laboratory ; 
L. N. Nims, Brookhaven National Lab- 
oratory; H. A. Barker, University of 
California; Henry Borsook, California 
Institute of Technology; and P. C. 
Aebersold, chief of the Isotopes Branch 
at Oak Ridge. Dr. Aebersold is serv- 
ing as secretary of the Committee and 
of its Subcommittees on Human Appli- 
cations and on Allocation and as liai- 
son representative of AEC. 


Upvun com- 


Current medical and _ scientific 
data on poliomyelitis are depicted 
graphically in a set of scientific ex- 
hibits prepared by the Nationai 
Foundation for Infantile Paralysis as 
part of its professional education pro- 
gram and now available for annual 
meetings of state and regional med- 
ical associations. These exhibits cover 
diagnostic criteria, techniques of 
muscle testing, histopathology, syn- 
dromes of bulbar poliomyelitis, results 
of scientific research on virus charac- 
teristics, role of flies and sewage, and 
a working hypothesis of transmission 
during epidemics. Further informa- 
tion concerning the exhibits may be 
obtained from the Director of Scien- 
tific Information, National Founda- 
tion for Infantile Paralysis, 120 
Broadway, New York 5, New York. 


The Office of Technical Services, 
Department of Commerce, announces 
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the availability of a classified printed 
list of 1,800 reports on German, Jap- 
anese, and American wartime tech- 
nology. Of the reports included in 
the 57-page classified list, 84 are 
concerned with aeronautics, 309 with 
chemicals, 73 with electrical equipment, 
47 with food products, 108 with fuels 
and lubricants, 79 with machinery other 
than electrical, and 85 with textiles. 
Some of the most valuable information 
found by American investigators in 
two years of searching German firms 
and laboratories is included in these 
reports. Multilith copies of the list- 
ing, PB-81500 (Classified list of OTS 
printed reports; 57 pp.) sell for $.75. 
Orders for the listing, stating PB 
number and accompanied by a check 
or money order made payable to the 
Treasurer of the United States, should 
be addressed to the Office of Technical 
Services, Department of 
Washington 25, D. C. 


Commeree, 


Abstracts of the reports contained 
in the listing PB-81500 may be found 
in the Bibliography of Scientific and 
Industrial Reports. The Bibliography 
is a weekly publication prepared by 
OTS containing abstracts of scientific 
and technical reports. Subscriptions 
at $10 per year may be placed with 
the Superintendent of Documents, 
Washington, D. C. . 


Make Plans for— 


American Society of Experimental 
Pathology, March 15-20, Atlantie 
City, New Jersey. 


Ohio Society of Professional En- 
gineers, March 18-20, Netherland 
Plaza Hotel, Cincinnati, Ohio. 


Chicago Technical Conference, in 
conjunction with annual Chicago Pro- 
duction Show, March 22-24, Stevens 
Hotel, Chicago, Illinois. 


Symposium on “Modern Instru- 
mental Methods of Analysis,” spon- 
sored by Minnesota Section, American 
Chemical and Institute of 
Technology, March 22-24, University 


Society, 
of Minnesota, Minneapolis. 


Institute of Radio Engineers, 
March 22-25, 1 East 79th’ Street, New 
York City. 
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Comments and 
Communications 


A Living Metasequoia in China 


It is a rare occurrence when a plant genus originally 
based on paleobotanie records is found to have a living 
representative. In 1941 the genus Metasequoia was pro- 
posed and described to take certain species which had 
originally been described by various paleobotanists as 
representatives of the genus Sequoia; and, strange as 
it may seem, only 5 years after the group was charac- 
terized, a Chinese forester, Mr. Wang-chan, actually 
discovered three living trees representing an undescribed 
species of the genus in Szechuan. This discovery was 
made in February 1946. Later in the year C. Y. Hsueh 
was sent to Wan-hsien by Prof. Wan-Chun Cheng, of the 
National Central University of Nanking, to secure addi- 
tional material. His field work brought the census of the 
large trees up to about 25 in the vicinity of Wan-hsien. 

Intrigued with the possibility of securing seeds of this 
remarkable species when botanical specimens were re- 
ceived at the Arnold Arboretum early in 1947, a modest 
grant was made to Dr. H. H. Hu, of the Fan Memorial 
Institute of Biology, Peiping, in the summer of 1947. 
With this fund it was possible for Prof. Cheng to send a 
third expedition to the type locality in the fall of 1947, 
the leader of this expedition also being Mr. Hsueh. He 
spent about three months in the field, brought the census 
of the large trees up to over 100, and—what is most 
interesting—secured a quantity of seeds. He returned 
to Nanking early in December, and the first shipment of 
seeds of this new living species of Metasequoia reached 
the Arnold Arboretum on January 5, 1948. 

Mr. Hsueh’s field work in 1947 brought out the fact 
that the species actually extends into adjacent parts 
of Hupeh Province. This is a region not exactly unknown 
to European botanists, for at least two very keen collec- 
tors had traversed the region, one in the last century, 
the other in the early part of the present one, The large 
trees occur as’ widely seattered individuals over a distance 
of at least 100 miles, the Shui-sa-pa Valley in Hupeh 
taking its name from the local name of the species, shut- 
pa (shui=pine). We have no information, as yet, as 
to what the reproduction of the species may be, but the 
large old trees are very widely scattered. It is clear, 
however, that this sole living representative of a very 
ancient genus is now apparently on the verge of extinc- 
tion. Seeds have already been distributed to selected 
institutions in various parts of the United States and 
Great Britain, and it is hoped that, somewhere, we may 
be able to establish the species in cultivation. A larger 
supply of seeds is expected in the near future, 

Metasequoia, or its immediate ancestors, developed in 
Mesozoic times, when the animal life of the globe was 
dominated by the long-extinct giant reptiles. Like 


Sequoia, it was formerly of very wide distribution in the 
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North Temperate Zone. To it has been transferreg 
several paleobotanic species originally placed in Sequoia, 
from North America, Japan, Saghalien, and Manchuria, 
But the one living species now persists in a limited are, 
in China, even as the two species of Sequoia persist jy 
limited areas in California, last stands of ancient anq 
formerly widely distributed types. It is suspected tha 
the chances of this species persisting much longer in thi 
its last stand, are not too promising. 

The discovery of a living representative of Metasequoiq 
is an event of extraordinary interest to both botanists 
and paleobotanists. Two other cases occur to me where 
genera, actually described from living species of eastery 
Asia, prove to have been described under earlier ang 
different names by the paleobotanists. Thus, Petro. 
philoides, originally described from fossil fruits found 
in the London clay flora, is older than Platycarya, the 
sole living species being of wide distribution in eastern 
Asia. Caryojuglans, originally described from fossil 
forms found in Europe, long antedates Rhamphocarya, 
the latter having been described in 1941 on the basis of 
living specimens found ir Yunnan. These are both 
genera of the Juglandaceae, not as old, geologically speak- 
ing, as is this remarkable coniferous Metasequoia. 

This living Metasequoia is a large tree, attaining a 
height of about 35m, with a trunk diameter up to 2.3m. 
A remarkable charseter about it is that, like Larix and 
Pseudolariz, it is deciduous, the trees being leafless in 
the winter months. Its botanical alliance is scarcely with 
Sequoia, as one might infer from the generic name. In 
its vegetative characters it suggests Glyptostrobus and 
Taxodium, but it may prove to be not closely allied to 
these two genera, one of southeastern China, the other 
of North America. Its technical description is not yet 
published, but when this appears, the true alliance of 
this ancient type will doubtless be determined. 

FE. D. MERRILL 

Arnold Arboretum 


AAAS Meetings and Lantern Slides 


During the recent AAAS meetings in Chicago, I heard 
52 papers presented at the several sections of the Botan 
eal Society of America and related organizations. The 
authors of 23 of these (nearly half the total) inter 
spersed their talks with apologies for their lantern slides. 
The slides, which justly deserved profound apologies, had 
a common objectionable feature, namely, the crowded 
inclusion of such excessive amounts of data that persons 
seated more than three rows from the screen were unable 
to read either the numbers or the accompanying legends. 
The acme of wasted visual-aids effort was attained by 
one standard-sized lantern slide which presented 16 ver 
tical columns and 12 horizontal columns of numerical 
data, so crowded that the perpetrator of the slide, 
although he stood within 8 feet of the screen, could 
scarcely decipher his own figures. Obviously, slides of 
this type contribute nothing to the understanding of the 
audience and are better omitted. In preparing such 
slides, the authors utilize the method of photographie 
reduction of tables prepared by typewriter, gummed: 
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paper numbers, or hand lettering with the aid of letter- 
ing devices, and commonly reduce their tables so ex- 
tremely that illegibility is the result. 

I plead, not only for myself but for other disgusted 
persons as well, for a new deal in lantern-slide making, 
for a general reduction in the quantities of data pre- 
sented on a single slide, and for more care in the arrange- 
ment of figures on such slides. The persons who attend 
such sessions, lengthy as they are and consisting of many 
papers presented in rapid succession, are interested pri- 
marily in the experimental procedures used and in the 
general conclusions derived from the experiments, not in 
masses of detailed data. George Sarton, in The scien- 
tifie basis of the history of science (Carnegie Instn Publ. 
No. 501, 1938, 456-481) has commented succinctly and 
pointedly upon this aspect of paper presentation: ‘‘ Oral 
teaching is essentially different (from written teaching), 
for an audience, however carefully it may listen, cannot 
analyze the details, but only obtain a general impression 
of a subject. ... In faet it would be wrong for him 
(the oral teacher) to overload his account with details 
which would simply obscure his message without com- 
pensation... . The best proof that that distinction is 
generally overlooked is the common practice of ‘reading’ 
papers at scientific meetings. It is clear that a paper 
carefully written for the sake of students who will ex- 
amine it, each by himself at his own speed, cannot be 
meant to be read aloud to a group of other men, however 
attentive the latter may be. To read aloud in public a 
paper meant to be scrutinized quietly in one’s own work- 
shop is just as foolish as it would be to paint dainty 
miniatures on the surface of large walls. The walls call 
for broad frescoes; and so do listening audiences wait 
for general outlines, which they can understand and 
assimilate at onee, not for microscopic analyses which 
they are unable to follow.’’ ; 

Mr, Sarton’s comments may be somewhat extreme, for 
many scientists, hearing scientific papers, desire to see 
the basie data from which the general conclusions are 
derived. Nevertheless, more discrimination can be used 
in the selection of data for visual presentation and more 
care exercised in their physical preparation. I therefore 
make the following specific recommendations: 

(1) In preparing lantern slides of numerical data, use 
a direct typing method rather than a photographic re- 
duction method. Commercial lantern-slide blanks, con- 
sisting of cellulose-ecompound films and a special type of 
carbon paper which does not smear, are available for 


| direct typing. Or one may prepare his own slides, utiliz- 


ing the Permafilm method described by Hans Neuberger 
(Science, January 2, p. 23). Slides thus prepared pro- 
duce projected images clearly readable by all persons in 
{2 auditorium seating up to 500 persons. 

(2) Use standard 33”x4” slides in preference to 
~"x2” slides for tabular presentations of data. 

(3) If photographie reduction is essential to the in- 
clusion of larger quantities of pertinent data, the reduc- 
tion should be slight. In no case should more than 6 
vertical and 5 horizontal columns be used on one slide. 

(4) Data bearing upon the several aspects of a single 


SCIENCE, February 6, 1948, Vol. 107 


problem or experiment should be presented on successive 
slides, rather than upon the same slide. For example, 
if one has performed investigations upon four experi- 
mental groups of a plant species and has examined their 
reactions to differing conditions in terms of, let us say, 
their total nitrogen, nitrate nitrogen, amino nitrogen, 
total carbohydrates, reducing sugars, polysaccharides, 
auxin content, magnesium, calcium, phosphate, ete., it 
is impossible to group all these data on one slide without 
such extreme reduction that the slide cannot be read. It 
is better to group the data on nitrogen fractions on one 
slide, those on carbohydrates on another, those on min- 
eral constituents on another, ete. 

(5) Whenever possible, data should be presented 
graphically. In preparing such slides, one should avoid 
using more than four or five curves per slide. The use of 
graphs makes possible the presentation of more data for 
comparative purposes on one slide than does the use of 
columns of numbers and is better adapted to the type 
of experimental report mentioned in the preceding para- 
graph. 

HARRY J. FULLER 
Department of Botany, University of Illinois 


Projection of Artificial Meteor 
Trails on the Moon 


N. J, Giddings, of Riverside, California, some years 
ago observed flashes of light apparently crossing the 
dark side of the young moon, which flashes were entirely 
confined to the moon and were not seen in the sky on 
either side. Dr. Giddings (Science, August 9, 1946, p 
146) requested an explanation. 

I contributed a rather obvious suggestion (Science, 
November 8, 1946, p. 448), namely, that Giddings had 
seen a flight of meteors projected against the relatively 
dark, earth-lit side of the moon, invisible in the free sky 
beeause of magnitude equal to sky light but seen against 
the moon because of contrast with the ‘‘dark’’ back- 
ground of the earth-lit portion. It was objected that 
this was impossible because the sky projected on the 
moon is actually brighter than the sky outside by the 
amount of total moonlight contributed. The point was 
well taken but was irrelevant, since in such a ease the 
eye would compare, not the brightness of meteor and sky 
(assumed to be equal) but meteor and background seen 
through the sky—in this case assumed to be the dark 
side of the moon. 

In June 1947, when conditions approximated those 
at Giddings’ original observation, I tested this hypothesis 
by means of an apparatus consisting of a tube, 2” in 
diameter, blackened inside, having a short length of resis- 
tance wire mounted within the tube between two dia- 
phragms having apertures of 2 cm, the whole unit being 
31” from the eye end of the tube. The resistance wire 
was connected through outside leads to a rheostat by 
means of which its state of incandescence could be regu- 
lated at will. The first test was run June 22, 1947, at 
6:00 P.M. (E.S.T.), the moon then being 4 days after 
new in a cloudless sky. 
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The wire was adjusted to white heat and the tube 
turned to the sky, the wire being visible as a thin, 
bright line projected on the sky to several degrees west 


of the moon. Its temperature was then reduced until 
it made a black line against the sky. When turned 
upon the moon, this line appeared as a feeble red line 
against the dark side of the moon, though remaining 
black in the sky outside. The test (which was witnessed) 
was repeated in the July lunation with the same result. 

It is felt, therefore, that Dr. Giddings’ original ob- 
servation is entitled to serious credit, and that probably 
he had the absolutely unique experience of catching a 
flight of meteors at the moment of projection against 
the moon. 

JAMES C. BARTLETT, JR. 

American International Academy, Inc., Baltimore 


Value of Cytochrome C in Anoxia 
of Newborn Guinea Pigs 


Recent reports by Proger and his associates (J. clin. 
Invest., 1945, 24, 864; Science, October 25, 1946, p. 389; 
J. Pediat., 1946, 29, 729) concerning the role of cyto- 
chrome C as a therapeutic agent in combating the effects 
of tissue anoxia in man have aroused considerable in- 
terest. Proger has stated that cytochrome C is present 
in suboptimal amounts for the most efficient utilization 
of oxygen in the tissues and that injection of this mate- 
rial results in an increase in the blood and organ content 
of cytochrome. He has further shown that addition of 
cytochrome to homogenized tissue suspensions is followed 
by an increase in oxygen uptake. On the basis of these 
studies Proger has suggested that cytochrome might be 
useful in the treatment of asphyxia of the newborn. 


the animals receiving an intraperitoneal injection of 14 
mg of cytochrome C and the other half serving ag go). 
trols. The tests were carried out 1 hr after injectio, 

We attempted to determine, first, whether injecteg ani- 
mals, by virtue of more efficient utilization of Oxygen 
remaining in their tissues, might retain consciousness for 
a longer period than uninjected litter mates sharing thy 
chamber with them; second, whether injected animals, 
after cessation of respirations, could be more rapidly 
revived by artificial respiration and whether they would 
show a lesser immediate mortality; third, whether jp. 
jected animals could be protected from the damaging 
sequelae of cerebral anoxia. In this connection, suryiy. 
ing animals at 12-16 weeks of age were tested for thei 
ability to solve an alternating maze problem similar ty 
that described by Windle and Becker (Amer. J. Obstet. 
Gynec., 1943, 45, 183). The final score based on 35 trial 
runs took into account the factors of time, error, anj 
necessity for prodding stimulation. Thus, the higher 
the score, the poorer the performance. 

The results are summarized in Table 1. There was no 
observable difference in the two groups with regard to 
maintenance of consciousness, ease of resuscitation, or 
immediate mortality from anoxic exposure. Furthermore, 
both groups showed essentially similar degrees of in- 
paired performance in the maze when compared with 
normal animals of the same age. 

Recently Potter (Science, October 10, 1947, p. 342) has 
challenged Proger’s basic premises with respect to cyto- 
chrome and has pointed out that increasing interest in 
the clinical use of cytochrome indicates the need for fur- 
ther studies. Negative reports by Scheinberg and Miche! 
(Science, April 4, 1947, p. 365) and Stadie and Marsh 
(J. clin. Invest., 1947, 26, 899) have appeared. Our ex: 























TABLE 1 
Maze tests 
: Succumbed Died of = oo hie 

No. of 

in Survived intercur- S Mean of 
animals No.of | .- 
chamber rent inf. avg. g | PE. 

animals 

scores | 
Anoxia + cytochrome 43 11 32 9 17 33.2 3.15 0.52 

Anoxia; no cyto- | | 
chrome 42 11 $1 11 17 30.9 3.16 0.52 
Normal controls | 32 32 18.7 1.57 0.19 











As a preliminary to the possible application of this 
agent in human subjects we have studied the value of 
cytochrome C in counteracting the effects of induced 
anoxia in newborn guinea pigs. Animals less than 24 
hrs old were placed in a chamber containing an atmos- 
phere of pure nitrogen and allowed to remain until they 
had gone through a cycle of hyperpnea, convulsions, and, 
finally, slow gasping respirations or cessation of respira- 
tions. They were then removed from the chamber to 
permit recovery under normal atmospheric conditions. 
This process was repeated from 2 to 5 times, usually until 
prolonged artificial respiration was necessary for resusci- 


tation. Prior to the test, each litter was divided, half 
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periments similarly fail to support the idea that cyt 
chrome may be useful in the clinical treatment of anoxi 
states of newborn infants. It may be mentioned that it 
a separate series of experiments we attempted to deter 
mine the therapeutic efficacy of cytochrome C in the 
treatment of cyanide poisoning in rats. The results sug 
gested that cytochrome may be of some value in th 
treatment of this condition. These studies will be d¢ 
scribed more fully at a later date. 


BERNARD BENJAMIN, MORRIS STEINER, and 
Doris H. MILMAS 


Department of Pediatrics, Jewish Hospital of Brooklyn 
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Streptomycin-sensitive, -dependent, 
and -resistant Bacteria! 


Tom Fire PAINE? and MAXWELL FINLAND 


Thorndike Memorial Laboratory, Second and Fourth 
Medical Services (Harvard), Boston City Hospital, and 
Department of Medicine, Harvard Medical School 


The occurrence of a few apparently ‘‘resistant’’ vari- 
ants in a large inoculum of streptomycin-‘‘sensitive’’ 
organisms has been noted in strains of Shigella (32), 
Hemophilus influenzae (1), and meningococeus (4). 
Similar resistant variants of many organisms have usually 
been obtained from smaller inocula by repeated sub- 
culture in inereasing concentrations of the antibiotic 
(2,4,6,7). Miller (5) described another type of variant 
of the meningococeus, which apparently requires strep- 
tomyein for growth and which was obtained after one 
exposure to a large concentration of streptomycin. 

In this laboratory, two types of variants have been 
derived from the same ‘‘sensitive’’ strains of the follow- 


number of organisms which had been exposed to the 
drug. 

When these 4 ‘‘sensitive’’ organisms and their derived 
variants were subcultured in broth containing graded 
concentrations of streptomycin, using an inoculum of 
approximately 50,000 organisms/ml, it was noted that 
growth ceased in the case of both the sensitive and the 
dependent strains of the same organism at about the 
same concentration of streptomycin. In other words, the 
critical concentratiéns of streptomycin—above which the 
sensitive strain did not grow and below which the de- 
pendent variant failed to grow—were approximately 
equal for these two strains of the same organism. This 
is shown in Table 1. 

In the course of isolating the dependent variants it 
was noted that single colonies which had appeared fol- 
lowing the first few exposures to streptomycin contained 
both dependent and sensitive organisms. By repeated 
subculture of the apparently dependent strains and 
sensitive strains in both streptomycin-free and strepto- 
mycin-containing media, it was possible to obtain pure 
strains that were either inhibited by streptomycin or 


TABLE 1 


GROWTH OF SENSITIVE AND DERIVED VARIANTS IN BROTH CONTAINING GRADED CONCENTRATIONS OF STREPTOMYCIN 








Streptomycin (ug/ml) 

















Organism Variant _ cD nae ean ements ecmenie — 

50,000 10,000 1,000 500 200 100 50 25 12.5 6.2 3.1 1.5 0 

Staph. aureus Sensitive 0 0 0 0 0 0 0 0 ++ +++ +++ 4+ a 
Dependent +++ +++ +++ +++ +++ +++ -+ 0 0 0 0 0 0 

Resistant +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ 44+ tee 

E. coli Sensitive 0 0 0 0 0 0 0 0 0 0 +++ +44 tH 
Dependent teh +++ tee +++ +++ +4++ +++ ++ + + 0 0 0 

Resistant wee $44 +++ +++ +++ 3 +++ +++ 3 89+++ +++ 9 +++ +++ +++ +++ 

Ps. aeruginosa Sensitive 0 0 0 0 0 0 0 + ++ +++ +++ +++ H+ 
Dependent +i+ $44 +++ +++ +++ +4+ tit + ~ + 0 0 0 

Resistant +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +++ +H+ 

P. morgani Sensitive 0 0 0 0 0 0 ++ +++ — $44 oo? ae es +44 
Dependent 44+ bet +H4 tht +++ +++ +++ + 0 0 0 0 0 

Resistant +++ tek +++ +++ +++ +++ +++ 9 +++ +++ +++ H+ +++ $++ 


ing organisms: Staphylococcus aureus, Escherichia coli, 
Pseudomonas aeruginosa, and Proteus morgani. One of 
the variants, hereafter referred to as ‘‘resistant,’’ could 
grow either in high concentrations of streptomycin or in 
its absence; the other, which will be referred to as ‘‘de- 
pendent,’’ grew only in the presence of streptomycin. 
These variants were obtained by exposure of large num- 
bers of organisms to high concentrations of streptomy- 
cin. They usually appeared following the initial ex- 
posure of the ‘‘sensitive’’ culture to the antibiotic and 
represented only a very small proportion of the total 


? Aided by a grant from the U. S. Public Health Service. 
* Research Fellow, American College of Physicians. 
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dependent on it for growth. The resistant variants, on 
the other hand, have continued to breed true from the 
time of their initial isolation. 

These observations are in accord with the widely ac- 
cepted concept of the action of antibacterial agents as 
metabolite antagonists. Thus, in the case of the sensi- 
tive strain, streptomycin may be considered as inter- 
fering with some essential metabolite or metabolie proe- 
ess. The dependent strain, on the other hand, utilizes 
streptomycin as an essential metabolite or growth factor. 
Furthermore, the same concentrations of streptomycin 
which interfere with the growth of the sensitive strain 
are essential for the growth of the dependent strain. 
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Growth of the resistant strain, on the other hand, may 
take place either in the presence or absence of strepto- 
mycin. The latter property appears to be a relatively 
permanent alteration, while in the case of the dependent 
strain the relationship between streptomycin and the 
essential metabolite may be a reversible one. 

Details of these and related studies will be presented 
at a later date. 
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The Static Electrification of Dust Clouds 


JoHN G. MILLER,! HEINZ HEINEMANN, 


and W. S. W. McCARTER 


Attapulgus Clay Company, 
Philadelphia, Pennsylvania 


In studying the passage 
we have discovered that the dust 
coating acquired by the inside of the tube has an im- 
portant role in the electrostatic charging of the dust 
clouds formed in that process. 

The observations leading to this discovery were made 
using an apparatus and method similar to that of Wilson, 
Janes, and Campau (10). Attaclay, pyrophyllite, bauxite, 
and mixtures of these were studied. 

Charging tests. The tube was made of brass tubing of 
,” internal diameter, 20” long, fitted with a jet and ven- 
turi orifice at the hopper inlet to increase the suction on 
the hopper. The tube was insulated by Lucite at its 
supports and connected to the gas line by a polystyrene 
adaptor. The blowing gas was dry nitrogen, passed into 
the tube through a rotameter. The exit end of the tube 
extended 3” into a large box used to collect the dust 
clouds and was paraffined on the outside to prevent dis- 
charging of the tube by attraction of the dust clouds 
onto the metal. A Kelvin voltmeter was used to deter- 
mine the sign and magnitude of the charge placed on 
the tube. 

A small copper cone was set in the top opening of the 
hopper. Its bottom opening was easily constricted or 
widened to regulate the passage of the powder into the 
tube. Because of the differences in flowability of the 
powders studied, it was found advantageous to fill the 
cone rather than the hopper. Furthermore, by separate 


of finely powdered minerals 
through a metal tube, 


1 Address: Harrison Laboratery, University of Pennsyl- 
vania, Philadelphia. 
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passage of small units of powder a more detailed Picture 
of the coating and charging was obtained. 

The materials used in this study were characterizeq by 
the following properties: 


Attaclay Pyrophyllite Activated 
bauxite 
Mineralogical Attapulgite: Pyrophyl- y-Aluming 
content magnesium lite: containing 
aluminum aluminum kaolinite 
silicate silicate and 
anatase 
Volatile matter (%) 7.9 3.7 7.5 
Packed bulk density, 
lbs/cu ft 29.7 52.4 60.6 
Specific gravity 2.35 2.80 3.19 
Screen analysis: 
on 200 mesh 3 0 4 
200-325 mesh 11 5 12 
through 325 mesh 86 95 84 


Before each powder or powder mixture was studied, the 
tube was cleaned thoroughly. The cone opening was ai- 
justed to suit the powder studied; the cone was filled and 
put in place in the hopper; and the tube was grounded to 
remove any precharging, especially that due to contact of 
the powder with its glass container (4, 9). The cone 
opening adjustment varied considerably with the powders, 
since Attaclay flows more readily than pyrophyllite or 
bauxite. A gas flow of between 1.4 and 1.7 cu ft/min 
was used throughout. Each coneful was passed through 
the blower in approximately the same time, 
and each powder met about the same frictional force in 
its passage. The tube was discharged after each passage 
to permit filling the cone with the next sample. 

Adhesion tests. These were made with the aid of th 
blowing system just described. A 3” square of 
0.008” electrolytic sheet copper was hung vertically by a 
wire attached to a grounded metal support. It was backed 
by a piece of cardboard, which prevented motion of the 
plate and protected its back from deposition of dust. 
The blower tube was pointed at the center of this plate, 
the end of the tube being held at a distance of 3 or 6” 
from the plate. The dust was blown at the same rate 4 
in the charging experiments and, following the passage of 
a coneful, the plate was removed, tapped to shake off. the 
looser material, and weighed to determine that which ad 
hered firmly. The tapping procedure was easily mad’ 
sufficiently uniform because of the sharp demarcation be 
tween the adhesion of the loose and the firmly-held ma 
terial, as attested by the reproducibility of the results. 
The plate was cleaned carefully between determinations. 

Early in the studies, the importance of the coating 1" 
side the tube was noticed. Until this had formed, the 
charge placed on the tube was low and not reproducible, 
but when the lining had formed, a higher, more constan! 
value was shown. The ease of formation of the lining 
varied noticeably with the nature of the powder. With 
Attaclay, this coating was apparently fully formed before 
the second coneful had passed. With pyrophyllite, ° 
conefuls sufficed in general, and with bauxite as many 4 
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§ were required to complete the lining. In the passage 
of the pyrophyllite, and more often in that of the bauxite, 
occasional momentary decays of the voltage gave indica- 
tion of temporary loss of a portion of the coating. 

The linings of Attaclay and of pyrophyllite were uni- 
form, compact, and smooth in appearance, while those of 
hauxite were striated and rough as a rule. The Attaclay 
and pyrophyllite clouds were always negatively charged; 
the bauxite, positive in sign. 

The ease of formation of the coating follows the same 
order as the ease of flow of the powders, as judged roughly 
py the size of the cone opening required for equal rate of 
flow, and certainly follows the order of adhesivity of the 
nowders for a metal surface (Table 1). 


TABLE 1 


THE ADHESION OF THE DUSTS TO COPPER 





Weight adherent 


Powder Distance (") mas 
Attaclay 6 31.9 + 2.9 
3 44.1+2.5 
Pyrophyllite 6 23.1 +0.8 
oO 24.8+1.9 
Bauxite 6 +01 


3 1.3+0.2 


Similar but less complete results were obtained with a 
plate of aluminum foil. Only the Attaclay is appreciably 
sensitive to the force with which the dust hits the plate, 
the amount adhering for the 3”. distance being 38% 
greater than that with the blower 6” from the plate. 

Most striking were the studies of mixed powders. It 
has long been known that the charging of mixtures be- 
haves in an apparently unpredictable manner, and careful 
work has shown that small amounts of a foreign substance 
have a profound effect on the charging of many dusts (6, 
(0). Here, mixtures of Attaclay with bauxite and of 
pyrophyllite with bauxite were studied. 

On mixing equal volumes of Attaclay and bauxite, the 
Attaclay alone coated the tube on the passage of the first 
coneful, and the tube showed a positive charge, indicating 
that the dust clouds bore the negative charge typifying 
clay clouds. On passage of the second coneful, the voltage 
rose from zero, fell back to zero, and finally rose again, 
the tube showing a negative charge at the end of the 
passage. On examining the lining of the tube, it was 
seen that the original white lining of Attaclay had been 
coated over by the yellowish bauxite during this passage. 
Following this, further samples of the mixture produced 
only a negative charge on the tube, the bauxite covering 
being maintained. At the end of these experiments, one 
‘oneful of pure Attaclay was blown through the tube with 
the result that the clay coated the bauxite and the dust 
was negatively charged. 

When 5 volumes of Attaclay were mixed with one of 
bauxite, the lining of the tube was always composed of 
Attaclay, and the tube was always positively charged. 

The effeet of mixing bauxite with pyrophyllite was more 
Pronounced than that with Attaclay. With 5 volumes of 
bytophyllite to one of bauxite, passage of the first sample 
showed a rise, total decline, and final steady rise of the 
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voltage of the tube, apparently accompanying an initial 
coating by pyrophyllite followed by adhesion of the baux- 
ite to this foundation. The tube was negatively charged, 
and the visible part of the coating was bauxite at the 
end. In a volume ratio of one part of bauxite to 10 of 
pyrophyllite, only the pyrophyllite coated the tube, and. 
the dust clouds were negative in charge. 

The charging of the dust clouds could also be followed 
roughly by the fact that the positively charged clouds, 
whether of bauxite alone or of bauxite mixtures, were more 
dense and much more permanent than the negatively 
charged ones of Attaclay or pyrophyllite and their mix- 
tures with bauxite. 

When the blowing gas was admitted to the tube at 
higher space velocities of the order of 3 cu ft/min, the 
charging was low and erratic. This may have been due 
to difficulty in formation of the coating and disruption of 
the coating caused by the high velocity of the dust par- 
ticles. 

That bauxite adheres to surfaces composed of bauxite 
or other powders more readily than to metal was indicated 
by the adhesion tests. When the bauxite was blown onto 
the copper plate, heavy deposits would form, only to slide 
off on the slightest tapping. Furthermore, the tendency 
of the bauxite to cake and its resistance to flow reveal the 
strong adhesion of the bauxite particles to each other. 

Frictional electrification processes such as described 
here are important because they are in widespread com 
mercial use for the dispersion of dusts. Our observations 
add to the evidence that in these processes the charge 
separation is principally due to contact between the dielec- 
tric particles rather than to that between dielectric and 
metal (2, 5, 7). 

The studies of the coating formed in the tube account 
especially for the fact observed by Rudge (8) and Wilson, 
Janes, and Campau (10) that the nature of the metal 
surface of the tube has no important effect in such fric- 
tional charging. 

Boning (1) and Israel (3) observed that when a dielee- 
tric dust was blown against a rough surface of the same 
or other dielectrics, the dispersed particles became posi- 
tively charged. A smooth dielectric surface caused nega- 
tive charge. Our experiments are in accord with these, 
in that the bauxite coatings appeared rough, the clay and 
pyrophyllite linings smooth. 

MacLeod and Smith (6), in work with separate powders, 
noticed that if the dust lining formed in the tube is al 
lowed to accumulate to a considerable thickness, it reduces 
the difference in the total weights of the positively and 
negatively charged particles in the dust clouds formed. 

Wilson, Janes, and Campau (10) report findings which, 
by their similarity to the effects we have found due to the 
coating process, can be ascribed to that phenomenon. 
They found that consistent results were obtained if the 
metal tube was ‘cleaned only between changes in the ma- 
terials studied, and that their slower-flowing materials 
required passage of a large number of samples for satis- 
factory charging records. 

In conclusion, we note the possibility that the bauxite 
in the mixtures with Attaclay and pyrophyllite exerts at 
least part of its effect by coating over the individual parti- 
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cles of clay or pyrophyllite in the mixture so that the outer 
surface of a large fraction of the particles in the mixture 
would be composed of bauxite. 
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The Effect of a-Tocopheryl Phosphate on 
Diphosphopyridine Nucleotidase 


Wm. M. Govier! and NAomi 8S. JETTER 


Department of Pharmacology, Medical Research 
Division, Sharp & Dohme, Inc., 
Glenolden, Pennsylvania 


We have previously reported (2) that the inhibition of 
E-deficient heart-muscle succinoxidase and the stimulation 
of lactic dehydrogenase from the same source by q-to- 
copheryl phosphate probably are best explained by the 
assumption that the compound (qg-TPh) inhibits the 
enzyme diphosphopyridine nucleotidase (DPNase). The 
preservation of DPN thereby would produce inhibition 
of succinoxidase by the promotion of oxalacetate forma- 
tion by the DPN-requiring malic dehydrogenase and 
would produce stimulation of lactic dehydrogenase, since 
this enzyme requires DPN. 

Ames (1) recently has concurred that inhibition of suc- 
cinoxidase by g-TPh is due to DPNase inhibition and has 
amplified this concept to show that q-TPh can form an 
insoluble salt with calcium, thus removing the latter ion 
so that it does not activate DPNase. 

Neither our previous investigation nor that of Ames 
was based on direct measurements of DPNase activity in 
the presence of tocopherol. The present paper presents 
such data, which confirm the hypothesis. 

Normal guinea pig hearts were homogenized in dis- 
tilled water, a 10% suspension being used as a source of 
DPNase. Sodium-dl-q-tocopheryl phosphate was prepared 
by E. M. Schultz, of the Department of Organic Chem- 
istry of this Division. DPN was prepared by the method 
of Williamson and Green (5) and was estimated in the 
reaction mixtures by the fluorometric method of Levitas, 
et al. (3). 

The experiments were set up in 15-ml graduated cen- 
trifuge tubes, each of which contained 1 ml of M/5 phos- 
phate buffer, pH 7.2, 0.5 ml of homogenate, and 0.5 ml 
of buffer containing 500y of DPN. CaCl, and o-TPh 
were dissolved in water and added in the order described 

1Present address: Department of Pharmacology and Endo- 


crinology, Research Division, The Upjohn Company, Kalama- 
zoo, Michigan. 
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below. The volumes were made to 3.0 ml with distilleg 
water. After completion of additions, the contents of the 
tubes were mixed, and the tubes were incubated at 370 
for 0 time, 15, 30, and 45 min, and 1 hr, after Which 
times the enzymes were inactivated by the addition o 
0.2 ml of 20% trichloracetic acid. The incubation ya, 
carried out without stirring, in order to minimize goly. 
bility product effects. After filtration, the filtrates wer 
analyzed for DPN, and the results were plotted against 
time. 





400 
-—— + Control 
m—x Co, 3.3 x 105M 
o—o @TPh, 1.4 x10"8m 
300% 


o——@e Cao + aTPh 


OPN, Total r/tube 


G 








. == 


TIME IN MINUTES 
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Fic. 1 


Fig. 1 demonstrates that the rate of breakdown of 
DPN is inhibited markedly by g-TPh. In this experiment 
a-TPh was present in the concentration of 1.4 x 10-3M 
and CaCl,, 33x 10-8M. The calcium relieved the o-TPh 
inhibition but did not increase the rate of DPNase activ- 
ity when g-TPh was not added. In view of the data of 
Ames (1), showing the effect of varying concentrations 
of a-TPh and of calcium on DPN breakdown, it was 
thought desirable to carry out experiments similar to 
his by the above techniques. Tabie 1 shows the results 
of such experiments. The data agree very well with 
those of Ames, as to the effect not only of varying ¢00- 
centrations but also of the order of addition of a-TPh 
and calcium. Percentage inhibition has been calculated 
on the basis of the 1-hr values. 

The fact that calcium has less effect in relieving the 
tocopherol inhibition when added before the a-TPh 38 
explained by Ames as being due to the removal of some 
of the calcium as ecaleium phosphate, thus allowing the 
a-TPh to remove the residual caleium more efficiently. 

It would seem that another interpretation of thes? 
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results would also be possible. If one examines the data 
with the hypothesis that o-TPh has a direct inhibitory 
action on DPNase, one might consider that, if calcium 
were partially removed by phosphate, there would be less 
residual calcium available to a-TPh, more g-TPh un- 
combined with ealeium, and a resulting greater DPNase 
‘ihibition. Conversely, if q-TPh were added to the 
puffer first, followed by calcium, the a-TPh would com- 
pete with phosphate for calcium and thus would have a 
better chance of reacting with calcium ions; the pre- 
cipitation of a-TPh would be more complete, and less 
DPNase inhibition would result. Consequently, the direct 
inhibition of DPNase by a-TPh seems to us to be a 
valid possibility. 


TABLE 1 


INHIBITION OF DPNASE BY a-TPH AND EFFectT OF CALCIUM* 


Calcium added before 


Calcium added 


a-TPh after a-TPh 
Molarity of S = 3 = 
a-TPh x x x x x 
© * x * % 
Le N = me | 
a 0 1.0 26.1 42.7 28.8 54.1 
“5 3.3x10-4 1.0 28.7 26.4 
== 33x 10-8 15.5 41.4 3.5 8.8 
2” 33x 10-2 10.0 4.0 
¢. 


*Figures represent percentage inhibition of DPNase. 





In the great majority of these experiments (10 out of 
11) the addition of calcium to the control tubes, without 
a-TPh, produced no acceleration of DPN breakdown in 
the time intervals used. Swingle, et al. (4) have reported 
activation of DPNase in rat liver by calcium in experi- 
ments of 20-min duration. Since our first readings were 
made at 15 min, we may have failed to see the phenome- 
non. Of course, it is possible that heart-musele DPNase 
does not require calcium for activation or, more prob- 
ably, that sufficient calcium already is present. However, 
experiments using washed homogenates showed a great 
decrease in DPNase activity but no activation of the 
DPNase remaining was observed following the addition 
of caleium. 

In conclusion, it may be said that a-tocopheryl phos- 
phate has been shown by direct DPN estimation to inhibit 
DPNase. The observations of Ames that calcium relieves 
this inhibition have been confirmed. In our opinion, there 
are still bases for the possibility that q-TPh has a direct 
inhibitory effect on DPNase. 
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The Sex of the Host as a Factor 
in Plasmodium gallinaceum 
Infections in Young Chicks 


B. E. BENNISON and G. RoBERT CoOATNEY 


Division of Physiology, 
National Institute of Health, Bethesda, Maryland 


In chicks inoculated with P. gallinaceum Brumpt, the 
percentage of parasitized erythrocytes, the rate of en- 
dothelial invasion, and the therapeutic efficacy of quinine 
have been observed to differ significantly with the sex 
of the host. 

Fourth-day parasite counts! were accumulated on 449 
White Rock chicks inoculated at 6-8 days of age with 
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PERCENTAGE OF RED BLOOD CELLS PARASITIZED 








DAYS AFTER INOCULATION 


Fic. 1. Average daily parasite counts of male and 
female chicks infected with P. gallinaceum: (A) 109 
White Rock chicks inoculated at 8 days of age with 
16 x 10° parasitized red cells; (B) 20 White Rock chicks 
inoculated at 8 days of age with 1,000,000 parasitized 
red cells; (C) 20 Rhode Island Red chicks inoculated 
at 7 days of age with 16 x 10° parasitized red cells. 


Ow 
iA 


16x 106 parasitized red cells (1). Analysis by 
showed that for 222 females the counts averaged 62.3% 
(S.E.=1.2), whereas for 227 males the counts averaged 
53.8% (S.E.=1.2). 
also found in the daily parasite counts in two different 
breeds of infected chicks (Fig. 1). 

To determine whether the sex difference in parasite 
counts could be experimentally increased, male and fe- 
male sex hormones of proven activity in chicks (6) were 
administered. Ninety infected chicks were divided into 
3 equal groups. Each chick in group A was injected 
intramuscularly with 0.1 mg of testosterone propionate 
in 0.1 ce of corn oil daily for 6 days, beginning on the 
day before the inoculation. Chicks in group 
similarly injected with 0.1 mg of q-estradiol benzoate, 
and each of the controls in group C received 0.1 ce of 
corn oil alone daily for the same period. The difference 
in parasite counts in the two sexes was not significantly 
increased by the administration of male or female sex 
hormones under the conditions of these experiments. 


Comparable sex differences were 


B were 


1Smears of peripheral blood were air dried, fixed with 
methyl alcohol, and stained with Giemsa. When the para- 
site count was 30% and above, it was obtained by counting 
the parasitized cells in 100 erythrocytes. When lower counts 
were found, the number of erythrocytes examined was in- 
creased so that the probable error remained under 10% (4). 


147 

















The incidence of exoerythrocytie schizonts (5) in the 
capillary endothelium of the brain of chicks examined 
(2) at various intervals after inoculation of sporozoites 


TABLE 1 


INCIDENCE OF EXOERYTHROCYTIC SCHIZONTS IN THE CAPIL- 
LARY ENDOTHELIUM OF THE BRAIN OF CHICKS EXx- 
AMINED 6-12 DAYS AFTER THE INTRAMUSCULAR IN- 
JECTION OF SPOROZOITES OF P. gallinaceum 

















6th—10th day 11th day 12th day 
SE eee See re biacales 
Ss om =) om a) _ 
4 @ 4 |} we 2 
° 8 2 | os 3 o s | 9° 
rh ie beg sa ~~? he de Mii - 
| ae | ¥s i zgi &s/] 2s) &s 
i | — - - — 7 ———+ 
Females 61 65.6 41 | 90.2 40 92.5 
Males 67 43.3 55 69.1 | 357 | 91.2 
diff.* | | 
—— 2.59 ata NS? 
S.E.aire. | 
« diff. 


—— represents the ratio of the observed difference 
.m.diff. 


to its Standard Error. Values greater than 2.00 are consid- 
ered significant. 
+ NS=not significant. 





These data show that the 
female chicks evidence endothelial invasion earlier than 


(3) is presented in Table 1. 


the males. 

Parasite-count differences between the males and fe- 
males were observed also in 418 blood-inoculated chicks 
treated with a suppressive level of quinine hydrochloride 


TABLE 2 


FOURTH-DAY PARASITE COUNTS OF INFECTED CHICKS* 
TREATED WITH QUININE? 


| 


Chicks showing 


No. Average count of 30% 
treated count | and above 
No. | %e 
! 
| | 
Females 212 7.28% 15 7.1% 
Males 2°06 4.60% 5 2.4% 
diff. od 
——. 2.55 2.3 
S.E.airt. 


* All chicks received 16x 10® parasitized red cells on the 
7th or 8th day of life. 

+ 0.02 mg quinine hydrochloride/gm of body weight was 
given by capsule twice daily for 4 days, starting on the day 
of inoculation. 


(Table 2). It should be noted further that, of the 20 
chicks in this group that showed a parasite count of 
30% and above (t.e. therapeutic failures or ‘‘ break- 
throughs’’), 15 were females. 

Thus, statistical analysis of the infections of young 
chicks inoculated with P. gallinaceum revealed significant 
differences attributable to the sex of the host. As com- 
pared with the males, the female chicks showed higher 
parasite counts, experienced earlier endothelial invasion, 
and were less effectively protected by quinine. Treat- 
ment with male and female sex hormones under the eon- 
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ditions specified did not increase the difference between 
the average parasite counts in the two sexes, 
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The Effect of Relative Concentration on 
Complement Fixation by Identical 
Amounts of Antigen and Antibody 


IRVING GORDON and GLADYs M. Gyesy 


Division of Laboratories and Researe). 
New York State Department of Health, Alban 


In the course of attempts to standardize influenza yirys 
A or B antigens it was noted that there was sometime 
considerable variation in the amount of complement fixed 
by two antigens prepared from the same strain by iden. 
tical methods and titrated together in the same test. In- 
vestigation revealed the variation to be due to the fac 
that equivalent amounts of the same antiserum an( 
antigen fix different amounts of complement when they 
are mixed at different volumes, even when the volumes 
are quickly equalized by the addition of appropriate 
amounts of saline. The phenomenon was also observed 
with soluble pneumococcus polysaccharides and their re 
spective antisera, and, using these systems, it was found 
that there is an optimum volume, at which a maximum 
amount of complement is fixed, for given constant 
amounts of antibody and antigen. To show that this 
is true at several antigen-antibody ratios is the purpos 
of this preliminary report. 

The technic employed was that of Rice (13). 
ence brought out the necessity of taking pains in pipet: 
ting. To 0.05 ml of diluted pneumococcus type-32 rabbit 
antiserum! was added 0.10 ml of complement coutaining 
six 50% units, three different doses of purified (/ 
type-32 polysaccharide? solution in varying volumes of 
different dilutions, and sufficient 0.85% NaCl solution 
to make a total volume in each tube of 0.30 ml (Table 1). 
The reagents were added in the order given. The time 
which elapsed between the addition of the antigen and 
the adjustment of total volume to equality by the add 
tion of saline was 5-10 min. After ineubation at 3°-0°' 
for 24 hrs, 0.2 ml of sensitized sheep red blood cells wa 
pipetted into each tube and the mixtures incubated 
37° © for exactly 15 min. The degree of hemolysis 
read immediately by comparison with a color standard, 


Exper 


1We wish to thank Miss Gretchen R. Sickles for th 
antiserum. 


2We are grateful to Dr. Rachel Brown for the 
pneumocoecus polysaccharide, 
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propriate 


not occur. 


according to the methods of this Division (14). Ap- 
i serum, antigen, complement, and cell controls 
were included and showed that nonspecific reactions did 


were mixed at different volumes, and this difference was 
eliminated within 5-10 min when the volumes were rec- 
tified by the addition of saline. The phenomenon is there- 
fore unlikely to be due to variation of one reagent, nor 


TABLE 1 


3FFECT OF RELATIVE CONCENTRATION OF ANTIGEN ON AMOUNT OF COMPLEMENT FIXED BY IDENTICAL 
AMOUNTS OF ANTIGEN AND ANTISERUM* 


Antigen Saline 


Amount Amount 
Dose Dilution pipetted pipetted 
cy} (ml) (ml) 
0.05 1 : 400,000 0.02 0.13 
1 : 800,000 0.04 ‘0.11 
1: 1,000,000 0.05 0.10 
1: 1,200,000 0.06 0.09 
1: 1,400,000 0.07 0.08 
1: 1,600,000 0.038 0.07 
1: 1,800,000 0.09 0.06 
1 : 2,000,000 0.10 0.05 
1 : 2,400,000 0.12 0.03 
1 : 3,000,000 0.15 0 
0.02 1 : 1,000,000 0.02 0.13 
1: 1,500,000 0.03 0.12 
1 : 2,000,000 0.04 0.11 
1 : 2,400,000 0.05 0.10 
1: 3,000,000 0.06 0.09 
1 : 4,000,000 0.08 0.07 
1: 5,000,000 0.10 0.05 
1 : 6,000,000 0.12 0.03 
1: 7,000,000 0.14 0.01 
1: 7,500,000 0.15 0 
0.01 1: 3,000,000 0.03 0.12 
1 : 4,000,000 0.04 0.11 
1 : 5,000,000 0.05 0.10 
1: 6,000,000 0.06 0.09 
1: 7,000,000 0.07 0.08 
1 : 8,000,000 0.08 0.07 
1 : 9,000,000 0.09 0.06 
1: 10,000,000 0.10 0.05 
1: 12,000,000 0.12 0.03 
1: 13,000,000 0.13 0.02 
1: 14,000,000 0.14 0.01 
1: 15,000,000 0.15 0 


Serum dilution (0.05 m1) 





: 1,000 1: 1,100 1: 1,200 


1: 1,300 1: 1,400 
Hemolysis (% ) 
70 80 85 95 190 
65 75 80 90 100 
60 70 75 85 100 
50 60 70 80 100 
45 55 65 75 100 
40 50 55 65 100 
55 60 7 80 100 
60 SO 85 85 100 
65 85 90 90 100 
70 90 95 100 100 
55 65 75 90 95 
50 60 70 85 90 
45 55 60 80 85 
40 50 55 75 80 
35 40 45 70 75 
45 50 55 75 80 
50 55 65 80 85 
55 60 75 85 95 
65 70 80 90 100 
70 75 85 95 100 
100 100 100 100 100 
95 100 100 100 100 
90 95 100 100 100 
70 65 100 100 100 
75 85 100 100 100 
80 90 100 100 100 
85 95 100 100 100 
90 100 100 100 100 
95 100 100 106 100 
100 100 100 100 100 
100 100 100 100 100 
100 100 100 100 100 


* Six 50% units of complement (in 0.10 ml) were used throughout. 


The amount of complement fixed, as measured by per 
cent hemolysis, increased regularly to an optimum point, 
then similarly decreased, depending on the relative con- 
centration at which constant amounts of antigen and anti- 
body first came into contact (Table 1). Hemolysis was 
minimal in each tube which received 0.08 ml of a 
1: 1,600,000 dilution (0.05y), 0.06 ml of a 1: 3,000,000 
dilution (0,02y), and 0.06 ml of a 1: 6,000,000 dilution 
(0.0ly). With these reagents, therefore, the most com- 
plement was fixed when the reagents were first mixed in 
a total volume of approximately 0.21-0.23 ml, and this 
‘ondition is a characteristic of the reaction in addition 
. the optimum antigen-antibody proportion of Dean (3). 
From these data, the optimum amount of antigen for the 
antiserum range tested was 0.02y. 

The tubes containing a given amount of antibody and 
polysaccharide antigen (in y) differed from one another 
"NO respeet exeept that serum, complement, and antigen 
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is it likely to involve complement in the brief period dur- 
ing which volumes are unequal, since fixation of comple- 
ment is comparatively slow. Autigen-antibody reactions, 
however, are rapid (5), the size of antigen-antibody 
aggregates is a factor influencing the amount of comple- 
ment fixed (2, 4), and the relative concentration of an- 
tigen and antibody is a factor determining the composi- 
tion of precipitates (6) and amount and visibility (7, 
8, 12) of precipitates. An hypothesis to explain the 
effect might be built on this basis, assuming that the size 
of the aggregates varied with composition and amount. 
An analogous effect has been observed with gold sols, the 
relative concentration in which reagents are mixed modi 
fying the degree of coagulation of the sol (9). 

The phenomenon has been elicited regularly with sev- 
eral preparations of pneumococeus polysaccharides and, 
as mentioned above, with influenza virus A and B anti- 
gens prepared by various technics. It has not yet been 
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demonstrated with cardiolipin antigen (10, 11), since 
sufficiently accurate replicate dilutions could not be pre- 
pared from the concentrated antigen, and it is known 
that adding saline to a dilution already made up will 
alter the properties of a lipid antigen. It seems reason- 
able, however, to expect that it can be detected in com- 
plement-fixation tests with a wide variety of* antigens. 
Studies of the further characteristics of the reaction and 
its application to the standardization of antigens will be 
presented in greater detail elsewhere. 
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Effect of Low Temperatures on the Germi- 
nation of Inbred Lines of Sweet Corn 


GORDON HASKELL 


Connecticut Agricultural Experiment Station, 
New Haven 


Commercial seed corn producers have for some time 
been using cold-room tests as indicators of the cold hardi- 
ness of their inbred lines of seed corn and to see how well 
they can withstand the attacks of soil pathogens under 
poor conditions for germination. Usually the seeds are 
sown in soil taken from a near-by cornfield known to 
contain plenty of detrimental soil organisms. They are 
then placed in a 50° F room for a given length of time 
(usually 8 days), after which they are removed to a 
warm room so that the uninjured seeds may germinate. 
The percentage germination, measured by plumule ap- 
pearance above soil level, gives an estimate of the hardi- 
ness of the lines. 

In order to test whether such conditions could be 
applied to inbred sweet corn, 5 Connecticut lines of in- 
bred sweet corn, viz., C4, C40, P51, T51, and C95, were 
obtained from W. R. Singleton and sown in flats con- 
taining soil from a field recently under corn. Each flat 
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contained 50 seeds of each inbred for each test, One 
series of flats was placed in a 40° F cold room and th, 
other in a 50° F room, the soil being kept moist by 
watering when necessary. After definite intervals in th, 
cold, a flat from each room was removed to a warm 
greenhouse and the resulting germination of each inbreg 
line determined. 
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Fic. 1. The effect of cold room treatments on the 


subsequent mean percentage germination of 5 inbred 
lines of sweet corn. 


The mean percentage germination of all the inbreds 
for each treatment was calculated and plotted against 
the logarithm of time of treatment. It is seen from 
Fig. 1 that germination drops off with increase of dura. 
tion in the cold prior to plumule emergence, and that the 
40° F treatment does not reduce germination as much 
as does 50° F. As the mean percentage germination of 
inbred lines in the control flat placed directly after sow- 
ing in the warm greenhouse was 84.8%, it appears from 
the graph that 8 days at 50° F are necessary to obtain 
a diminution of 50% in germination. Although this is 
the set of conditions commonly used by the corn com 
panies for their estimates, it would seem that, for 4 
more critical evaluation, a mean percentage germination 
of 35% is indicated. This would require 10 days in the 
cold room. In general, then, the empirical tests of the 
corn companies fit in well with the laboratory tests for 
the sweet corn inbred lines, 

The difference between the effects of the 40° and il” 
temperatures for equivalent lengths of treatment suf 
gests that the causes of loss of germination are in pat 
due to damage of the seed from cold during germination 
and in part to damage by the penetrating soil pathogens 
acting on the weakened seedling; these organisms are 
themselves partially inhibited at the lower temperature 
The 40° room thus gives a truer picture of resistance 
of the inbreds to direct damage by cold. When usilf 
the above experimental conditions as a laboratory method 
for selecting cold hardy corn lines, the 50° room is prefer: 
able, for not only is it more critical, but there is selee 
tion of lines resistant to several different types of detr!: 
mental influences. 

Further investigaticns on this aspect of cold treatment 
of sweet corn are now being made with funds provided by 
the Agricultural Research Council of Great Britain. 
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The Solubility of Progesterone in Saline! 
THOMAS R,. ForBES and CHARLES W. HOOKER 


Department of Anatomy, Yale University 


The mode of transport of the steroid hormones of the 
ovary, the testis, and the adrenal in the blood has been 
held to be a not inconsiderable problem, inasmuch as 
these compounds are generally regarded as insoluble in 
water, and blood is essentially an aqueous medium. . The 
problem is perhaps most striking with respect to the 
luteal hormone, progesterone, which is probably the least 
active of the glandular steroid hormones, the interna- 


' tional unit being 1.0 mg. Few precise measurements of 


the solubility of steroid hormones in water appear to 
have been made, however, and the data on the concen- 


| trations of these hormones in circulating blood are not 


entirely satisfactory. 

Using a bioassay procedure that regularly detects 
0.0002 yg of progesterone (1) it has been found that 
random samples of blood plasma from pseudopregnant 
rabbits, pregnant mice, a pregnant woman, and a monkey 
in the luteal phase of the menstrual cycle contained 
5.5-8.0 ung of progesterone/ml. Approximately 90% of 
the hormone was biologically active without fractionation 
and was readily extracted with ether or acetone. The 
remaining approximately 10% appeared to be bound to 
protein and showed no activity until freed by partial 
hydrolysis with acid. The most frequently observed level, 
6.0 ug, of ‘‘free’’ progesterone is equivalent to 0.0006 
gm/100 ml, a ratio that would ordinarily be considered 
to represent insolubility. Accordingly, attempts have 
been made to ascertain the solubility of crystalline pro- 
gesterone in 0.9% NaCl solution. Saline rather than dis- 
tilled water was chosen to simulate the ionic concentra- 
tion of the blood and to provide an isotonic material for 
Injection, 

As a first test, an excess of progesterone was placed in 
each of three flasks, and approximately 100 ml of 0.9% 
saline was added. One flask was stored at room tem- 
perature, the second at 37° C, and the third at 59° C. 
The flasks were allowed to stand with occasional shaking 
for 24 hrs. At the end of this time a sample was 
drawn from the supernatant fluid in each flask and im- 
mediately assayed by intrauterine injection into ovariec- 
tomized mice according to our regular procedure (1). 
‘This investigation was aided by grants from the Com- 
psa for Research in Problems of Sex, National Research 

icil, and from the Fluid Research Fund of the Yale Uni- 
versity School of Medicine. 


The progesterone was supplied by Ciba Pharmaceutical 


Products, Inc., through the courtesy of Ernst Oppenheimer 
and F, J. Mohr. 
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The sample stored at room temperature assayed 0.5 
ug/ml; the sample at 37° C, 6.0 ng/ml; and the sample 
at 59° C, slightly more than 6.0, but less than 6.6 pg/ml. 

To test the validity of assay of progesterone in aqueous 
solutions, two solutions of progesterone were prepared 
at 37° C and assayed. The first was made to contain 
3.0 mg/liter (3.0 pg/ml), and the second, 6.0 mg/liter 
(6.0 wg/ml). The assay values were 3.0 and 6.0 ng/ml, 
respectively. 

Two attempts were made to determine solubility at 
37° C gravimetrically as well as by bioassay. In the 
first, 15.0 mg of crystalline progesterone was placed in a 
1-liter volumetric flask that was then filled to mark with 
0.9% aqueous NaCl. The flask was placed in the incu- 
bator at 37° C and stirred mechanically for 16 hrs. 
After an additional 8 hrs in the incubator, the fluid was 
filtered through a Gooch crucible to determine the quan- 
tity of undissolved progesterone. This was found to be 
8.4 mg, indicating that 6.6 mg had dissolved. A small 
portion of the filtrate was assayed, with a finding of 
6.0 pg/ml. Efforts to obtain a satisfactory value for 
the weight of the evaporated filtrate were unsuccessful. 
In the second determination the same procedure was 
followed except that 10.0 mg of progesterone was the 
starting quantity, the storage period was 30 days, and 
the agitation was occasional and by hand. Here the 
material retained by the Gooch funnel was 1.0 mg, indi- 
eating that 9.0 mg had dissolved. The filtrate assayed 
slightly more than 8.0 pg/ml. Again, a satisfactory 
value for the weight of the evaporated filtrate was not 
obtained. The agreement in both determinations be- 
tween bioassay and the partial gravimetric determination 
seems to be reasonably good. 

Apparently the solubility of crystalline progesterone 
in saline at 37° C is approximately 6.0-9.0 yg/ml, or 
6.0-9.0 mg/liter. The solubility at room temperature is 
clearly much less, and increasing the temperature above 
37° C did not significantly increase the quantity dis- 
solved. It is not apparent why storage for 30 days 
appreciably increased the amount dissolved over that in 
solution at the end of 24 hrs. 

Although the data on plasma levels include but a few 
physiologie states, no level of ‘‘free’’ progesterone thus 
far encountered exceeds the solubility of this compound 
in water (saline) at body temperature. If this cireum- 
stance obtains after further study, it may prove unneces- 
sary to postulate any device other than physical solution 
in water for the transport of the biologically active 
progesterone in the blood. 
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A Simplified Procedure for Breaking 
Diapause in Grasshopper Eggs 


ELEANOR H, SLIFER 


Department of Zoology, 
State University of Iowa, Iowa City 


In a recent article (1) a method for breaking dia- 
pause in eggs of the grasshopper, Melanoplus differen- 
tialis, was described. The greater part of the chorion 
was removed with sodium hypochlorite from eggs which 
had been in diapause for several weeks. After careful 
washing and drying, the eggs were then treated for 4 hr 
with xylol. A simpler method for accomplishing the 
same purpose, and one in which no sodium hypochlorite 
is used, has now been devised. As would be expected, 
there is less spoilage than with the earlier method, for 
the eggs are exposed to a single toxic material instead 
of to two. 

In this modified procedure the eggs,1 with the chorion 
intact, are dried thoroughly and placed in a dish of xylol. 
Under a dissecting microscope each egg is then grasped 
lightly near its middle between the tips of a pair of 
forceps, and pressure just sufficient to crack the chorion 
is applied. Scarcely more than a touch is required to 
do this, for the chorion—providing the eggs have been 
dried properly beforehand—becomes extremely brittle in 
xylol. Following this, each egg, if grasped gently near 
one end, will usually slip out of its chorion. If this does 
not occur readily, the erack in the chorion may be en- 
larged with a needle. The actual procedure is easier to 
carry out than to describe. 

After its removal from the chorion, each egg, still 
encased in its tough, resistant, and transparent chitinous 
euticle, is transferred to another dish of xylol and 
allowed to remain there for 30 min. Recent experiments 
indicate that a shorter exposure may be sufficient, but one 
of 30 min does no apparent harm. Next, the eggs are 
removed from the xylol and dried rapidly on several 
changes of filter paper. They are then placed in a Petri 
dish on another piece of filter paper which has been 
soaked with distilled water.2 During the first 24 hrs or 
so of incubation at 25° C, enough fluid is left in the 
dish so that the hydropyle of each egg is just submerged. 
Most of the liquid is then drained off and the filter 
paper kept only slightly dampened during the rest of 
the incubation period. If too little moisture is supplied, 
the eggs will not start to develop, and if too much is 
given, they will burst. 

During the first day following treatment with xylol the 
eggs absorb water and increase markedly in size. At 
the same time the embryos, which during diapause have 
a dense, opaque, whitish appearance, enlarge and become 
noticeably more transparent. This is due, no doubt, to 


Each egg is first examined in water and with a dissecting 
microscope to be certain that it is in good condition and 
that it contains an embryo with partially pigmented eyes. 

2If molds cause trouble, 0.15% Moldex solution may be 
used in place of water. 
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the uptake by their cells of a portion of the water Whig), 
has just entered the egg. Soon the lateral body walls 
of the embryos begin to show rhythmic contractions, 4), 
on the third or fourth day the first eggs undergo blast). 
kinesis. Hatching begins from 15 to 17 days later, }; 
the amount of water surrounding the eggs has been Prop- 
erly controlled, all or a very high percentage of the eggs 
may be expected to hatch. 


Reference 


1. Suirer, E. H. J. exp. Zool., 1946, 102, 333-356. 


A Rapid Method for Celloidin Impregna. 
tion of Undecalcified Bone! 


JOHN J. BERTRAy) 


Douner Laboratory, Division of Medical Physics, 
University of California, Berkeley 


While working with Au, which has a half-life of 
2.7 days, great difficulty was experienced in obtaining 
autoradiographs of bone because of its relatively rapid 
rate of decay. Routine celloidin embedding of bone 
(undeealeified) requires 7-10 days, which made it im- 
practical to obtain autoradiographs if tracer conditions 
were to be maintained. For these reasons the following 
method was developed. 

The bone specimen was placed in the embedding dish 
and enclosed in the apparatus as pictured (Fig. 1). A 
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BONE SPECIMEN IMPREGNATING BOMB 


Fic. 1 


vacuum of 5 mm Hg was obtained with a Hivac air 
pump and continued for 60 min. Celloidin was then 
introduced by means of the negative pressure, flowing 
through the central inlet and into the dish, Pressure 
was then applied (15 lbs.) overnight. 

By this method satisfactory embedding was secured 
and excellent undecalcified 4-4 sections of bone wert 
made. 


1This work was supported by a grant from the John and 
Mary R. Markle Foundation. 
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The psychology of ego-involvements: social attitudes & 
identifications. Muzafer Sherif and Hadley Cantril. 
New York: John Wiley; London: Chapman & Hall, 
1947. Pp. vilit525. $6.00. 


Two able social psychologists combine their talents to 
present a systematic development of the concept of ego- 
involvement, a problem which deserves much more atten- 
tion than academic psychology has seen fit to accord it. 

Regarding the ego as a constellation of attitudes which, 


§ ¢rom infancy on, are related to the ‘‘I,’’ ‘‘me,’’ ‘‘mine’’ 


experiences, the authors first provide a careful consider- 
ation of the concept of attitude. Significant is a constant 
effort to correlate everyday human phenomena with re- 
sults from the laboratory. Rejecting any notion that the 
ego is an innate entity, considerable attention is given 
to its genetie development, for, as attitudes are learned 
(and they are learned), the ego is formed. Of especial 
importance is the turbulent period of adolescence, during 
which there is a ‘‘re-formation’’ of the ego which ‘‘has 
to be anchored securely and in a relatively high standing 
in relation to one’s group. Whether this will be achieved 
by being assertive or submissive, by being individualistic 
or co-operative . . . will vary aceording to the demands 
and pressures of one’s own reference group in general 
and membership group in particular’’ (p. 277). One sees 
here the repeated emphasis of the book in stressing the 
impact of the social environment on the development of 
the individual. 

In rounding out their thesis, the authors range widely 
in gathering evidence from the fields of anthropology, 
delinquency and gang behavior, industry, the military, 
mental disorder, literature, and conclude with a belabor- 
ing of psychoanalysis; but at no time do they depart 
from a close correlation of all data with their systematic 
formulation. 

C. W. HUNTLEY 
Union College 


Colloid science, a symposium. E. K. Rideal, et al. Brook- 
lyn, N. Y.: Chemical Publishing Co., 1947. Pp. x + 208. 
(Illustrated.) $6.00. 

Based on a postgraduate course sponsored by the De- 
partment of Colloid Science, Cambridge University, this 
book deals with the following chapters: ‘‘Surface Chem- 
istry and Colloids’’ (insoluble monolayers; multilayers; 
foams; emulsions; the solid-liquid interface; electro- 
kinetic phenomena; colloidal electrolytes) (52 pp.), 
“Thermodynamies and Colloidal Systems’’ (15 pp-), 
‘The Study of Macromolecules by Ultracentrifuge Elec- 
trophoresis, and Diffusion Measurements’’ (15 pp.), 
‘The Viscosity of Macromolecules in Solution’’ (37 
Pp-), ‘‘The Kinetie Theory of High Elasticity’’ (8 pp.), 
‘Emulsions in vivo?? (11 pp.), ‘The Study of Colloidal 
Systems by X-Ray Analysis’’ (15 pp.), ‘‘Membrane 
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Equilibrium’’ (8 pp.), ‘‘Infra-red Spectra and Col- 
loids’’ (8 pp.), and ‘‘ Vinyl Polymerization in the Liquid 
Phase’’ (19 pp.). 

This formidable array of topics is treated in the 
space of 188 small pages. Except in the ease of an 
article by Eirich on the viscosity macromolecules in solu- 
tion, this limitation has led to an excessively condensed 
and rather sketchy presentation, however able and com- 
petent the various authors are. 

Those familiar with the subject matter are hardly in 
need of reviews of this nature; much more thorough and 
scholarly treatments are readily available. Those not yet 
intimately familiar with the subject matter will hardly 
be able to obtain more than the most superficial instruc- 
tion. The book will be of value primarily to those who 
happened to attend the symposium on which the book is 
based. 

As a sign of the postwar resurrection of constructive 
scientific interest in Great Britain, the book is highly 
welcome; very few, however, will find it profitable to 
purchase this excessively high-priced book. 

KARL SOLLNER 
39 Decatur, Kensington, Maryland 


Multiple factor analysis: a development and expansion of 
“The vectors of mind.’ L. L. Thurstone. 
Univ.. Chicago Press, 1947. Pp. 
trated.) $7.50. 

Since the early ’30s many psychologists have recog- 
nized factor analysis as the most promising research 
tool for systematizing the chaos in the measurement of 
mental aptitudes and personality. It provides a statisti- 
eal method for seeking the functional unities which could 
account for the complexly determined abilities, traits, 
and responses of human subjects. Dr. Thurstone and his 
colleagues developed a matrix formulation of the factor 
problem which is general enough to be applicable in 
many young fields of research such as learning, percep- 
tion, aesthetics, social behavior, political science, meteor- 
ology, and public health. Enthusiasm for the method 
was accompanied by misinterpretations and by criticisms 
of the arbitrariness of alternate solutions. 

To clarify the issues, Dr. Thurstone has expanded this 
revised treatise to double the size of The vectors of mind 
(1935). The lucid mathematical introduction to matrix 
theory remains as a great aid to the student. Funda- 
mental factor problems are then discussed in detail, with 
geometrical models to aid the understanding of con- 
figuration, rotation of reference axes, and relations be- 
tween hyperplane and cluster solutions. 

A variety of factoring techniques are derived, and the 
computations illustrated with box problems to simplify 
discussion of the factors obtained from alternate solu- 
This reveals the advantages and limitations of 
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the diagonal, grouping, bi-factor, centroid, and principal 
axes methods. Thurstone’s preference is for the cen- 
troid method with subsequent rotation of axes to give 
simple structure, in terms of either correlated or inde- 
pendent factors. 

Dr. Thurstone considers the question of sampling 
errors to be petty relative to the major conceptual prob- 
lems. He now makes clear his conception of factor 
analysis, not as a method for statistical prediction of 
individual scores, but rather as a research method for 
refining and testing hypotheses about functional unities. 
Invariance of factor structure is thus more essential 
than invariance of factor loadings, which are altered by 
selection of variates. 

The newly recognized study of second-order factors 
derived from first-order factors is cleverly illustrated 
and gives promise as a method of verifying hierarchies 
of generating influences. 

Although there is no bibliography and little attempt 
to relate the discussion to other literature in the field, 
the neophyte will find clear guidance, and the experienced 
factorist will find provocative clarification of major issues 
concerning the uses of this versatile, though imperfect, 
research tool. 

CHARLES M, HARSH 
University of Nebraska 
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AnpDRuS, E. C., et al. (Eds.) Advances in military 

(Science in World War II: Office of Sci- 
entific Research and Development.) (Vols. I and ITI.) 
3oston: Atlantic-Little, Brown, 1948. Vol. I: Pp. 
liv+ 472; Vol, II: Pp. xvii+473-900. (Illustrated.) 
$12.50 for set. 

BARNEY, IDA. 


medicine. 


Catalogue of the positions and proper 
motions of 9092 stars: re-observation by photography 
of the Astronomische Gesellschaft Zone between decli- 
nations + 15° and + 20°, reduced to 1950.0 without ap- 
plying proper motions. (Transactions of the Astro- 
nomical Observatory, Yale Univ., Vol. 18.) New 
Haven, Conn.: Yale Univ. Observatory, 1947. Pp. 187. 

BEACH, FRANK A. Hormones and behavior: a survey of 
interrelationships between endocrine secretions and pat- 

New York-London: Paul B. 

Pp. xiv+368. $6.50. 

Faune de France 47: hyménoptéres 
Paul Lechevalier, 1947. Pp. 
1,500 fr. 

Manual of quantitative analysis, 

Pp. vi+339. $3.50. 


terns of overt response. 
Hoeber, 1948. 
BERLAND, LUCIEN. 
tenthredoides. Paris: 
496. (Illustrated.) 
CLIPPINGER, DONALD R. 
3oston: Ginn, 1947. 


CossLeTT, V. E. The electron microscope. (Introduce- 
tion to Science 8.) London, Engl.: Sigma, 1947. Pp. 
viii+128. (Illustrated.) 7s. 6d. 

Dutuiz, E. 8. Molecules against microbes. (Introduc- 


tion to Science 6.) 
156. 


London, Engl.: Sigma, 1947. Pp. 
(Illustrated.) 6s, 
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GAARENSTROOM, J. H., and DE JoneH, 8. E. Contribution 
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